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CHAP. XII. 



Of bisects in general,, .Insects wUh'otU fFing**...!/^ Spider... 
Housty Garden^ Wanderings Field, and Martinicoj Spiders 
„,Tke Water Spider...The Tarantvla.„The Great Ameri- 
can Spider„.The Barhary Spider,.,The Flea...2%« Louse... 
The Leaf Lou8e.„The BuG...2%eWooD Louse...^^ Wa- 
ter Flea...T%c Scorpion...7^ Centipes...2T^ GaUy- 
worm.Jrhe Leech. 

Of all animated beings, man offers the most wonderful 
variety in his internal conformation; quadrupeds come 
next; and other animals follow in proportion to their pow- 
I ers or excellencies. Insects seem, above all others, 
I the most imperfectly formed ; from their minuteness, 
I tiie dissecting knife can go but a short way in the investi- 
I gation ; but one thing argues an evident imperfection; 
I which is, that many of them can live a long time, 
> though deprived of those organs which are necessary to 
life in the higher ranks of nature. Many of them axe fur- 
Joahed with lungs and a heart like nobler animals ; yet the 
tateipillar continues to live, though its heart and lungs, 
^hich is often the case, are entirely eaten away. 

If insects be considered as bearing a relation to man, 
I ttd as assisting him in the pleasures or necessities of life, 
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they will, even in this respect, sink in the companscd 
with the larger tribes of nature. It is true, the bee, ihfl 
silkworm, the cochineal fly, and the cantharides, rendaij 
him signal services ; but how many others of this class aii 
either noxious or totally unserviceable to him. Even ]| 
these countries, where all the noxious animals have beel 
reduced by repeated assiduity, the insect tribes still main^ 
tain their ground, and are but too often unwelcome intm* 
ders upon the fruits of human industry. But, in more u» 
cultivated regions, their annoyance and devastations m 
terrible. What an uncomfortable life must the nativa 
lead in Lapland, and some parts of America, where, iff 
candle be lighted, the insects swarm in such abundanci| 
as instantly to extinguish it with their numbers ; when 
the inhabitants are obliged to smear their bodies and facn 
with tar, or some other composition, to protect th%m frod 
the puncture of their minute enemies ; where, thou|^ 
millions are destroyed, famished millions are still seen 11 
succeed, and to make the torture endless ? 

Yet, while we are thus fixing the rank of a certain cIam 
of animals, it seems necessary to define the nature of those 
animals which are thus degraded. Definitions, in generalj 
produce little knowledge ; but here, where the shades of 
nature are so intimately blended, some discrimination if 
necessary to prevent confusion. The smallness of the an« 
imal, for instance^ does not constitute an insect ; for thes^ 
many of ^e lizard kind, which are not above two incfaei 
long, would come under this denomination ; and if the 
smaller lizards, why not the crocodile, which would be I 
terrible inseet indeed ? In the same manner, smallnesa^ 
with a slow, creeping motion, does not constitute an insect^ 
for, though snails might be called insects with some pror 
priety, the whole tribe of sea shell fish would then hav« 
equal pretensions,, and very troublesome innovation would 
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he brougixt into our language, which ip aiieady fbnned. 
£celoding such animals, therefore, from the insect tribe, 
"we may define insects to be liUk animals wUh&ui red Uood^ 
hmesy or ccaiUages^furmshed wiOi a trunks or the amovOi^ 
mfeaing lengtkunae^ wUh eyes which they care incapable ((f 
•maenng^ and wUh lungs which have their openings on the 
Mts, This definition comprehends the whole class of in^ 
•ectsywhether with or without wings, whether in their cater- 
' pillar or butterfly state, whether produced in the ordinary 
: method of generation between male and female, or from 
«& animal that is itself both male and female, or fipom the 
risme animal cut into several parts, and each part producing 
a perfect animal. 

In a cursory inspection of the insect tribe, the first 
*iiimials that offer themselves are those which want wings, 
'Aat appear crawling about on every plant, and on every 
^t of earth which we regard with any degree of atten- 
tioQ. Those therefore that never have wings, but creep 
' about till they die, may be considered as constituting the first 
dasB of insects. All these, the flea and the wood-louse 
oidy excepted, are produced from an egg ; and, when once 
they break the shell, they never suffer any further change 
of ferm, but continue to grow larger till they die. The sec- 
ond order of insects consists of such as have wings: but 
which, when produced from the egg^ have those wings 
^ased up in such a manner as not to appear. The third or- 
ntfer of insects is of the moth and butterfly kind. The 
iburth order is of those winged insects which come firom a 
worm, instead of a caterpillar, and yet go through changes 
similar to those which moths and butterflies ajre seen to 
uidergo. To tiiese we add, as a flfiJi order, a numerous 
tribe lately discovered, to which naturalists have given the 
ime of Zoophytes. These do not go through the ordina- 
ly fenns of generation, but may be propagated by dissec- 
▲2 
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tion. They seem a set of creatures placed between am* 
mals and vegetables, and form the lii^k that connects ani^ 
mated and insensible nature. 

<^The structure of insects (says the author of the 
British Naturalist) is altogether a very curious mat- 
ter, at least a matter different from those animal struc- 
tures with which we are most familiar, and which we are^ 
in consequence, apt to take as our standards. They are 
all camulase animals, that is, have their bodies divided 
across into a greater or smaller number of rings or seg^ 
ments. They are without a spine, or any thing like an in- 
ternal skeleton, and thus the insertions of all the muscles, 
by which their parts are moved, are on the external cover- 
ing, which is to them at once both skin and skeleton. 

^ That skin, though it do not contain, even in those 
that have it the hardest, carbonate of lime, like the crusts 
of crabs and lobsters, and the shells of oysters and snails, 
is yet more like a horny substcince than the skin of those 
that we call the more perfect animals. The substance in 
the skin of the more perfect animals, which the coveTing* 
of insects the most nearly resembles, is the epidermis, or 
scarfskin ; and there is no appearance of vessels in its 
structure, or of a mucous net of true skin. In its composi- 
tion, it is a good deal like horn, though it is not fibrous, 
like that substance. It also varies in hardness, being* in 
some as hard as horn, and in others as flexible as leather ; 
in some, too, it is elastic, and may be bent considerably 
and resume its form, while in others it is exceedingly 
brittle. The pincers, stings,, claws, mandibles, and all the 
grasping, cutting, and piercing organs of insects, are form- 
ed of the samd substance, though thickened and hardened 
where necessary, and also softened into pads and suckers 
where these are required ; as on the feet of those in- 
sects which retain their hold upon polished surfaces, 
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and those that are perpendicular or inverted, without the 
aid of claws. All these, even to the minute hairs with 
which the bodies of insects are covered — as in those that 
fhrm the fur of the mole cricket, are without any insertion 
of new substance, merely elongations of the general cov- 
ering, by which means the delicate structure of the insect 
is kept together ; and those that burrow in the earth, or 
bore into wood or stone, for the purpose of a dweUing for 
themselves, or a nidus for their offspring, never have the 
most delicate hair — even that which requires the assistance 
of a powerful microscope before it can be seen — abraded 
by the hard substances which they have to encounter. 
Those which burrow in the mud, too, even though their bod- 
ies be furry, seldom have the mud adhering to them ; and 
those that are smooth have so exquisite a polish, that they 
are nearly proof against the action of the water. We are 
not aware, indeed, of any surface so perfectly smooth as 
that of the covering of some insects. This substance, also, 
admits of every degree of colour and transparency. The 
homy coats that protect the fixed eyes of insects from 
external injury, are, in some instances, as colourless as the 
air itself ; whOe in other parts of them we meet with hues, 
which not only defy all the imitations of art, but are 
quite unrivalled among tlie works of nature. We also 
meet with an iridescence or play of colours, arising from 
the light being differently reflected ; but, generally speak- 
ing, that is mere difference of reflection from the surface, 
and not refraction from the inner parts of the covering. 
It is the varying colour of the pigeon's neck, or of sJ^flt 
silk, and not that of a mother-of-pearl shell on an opal,-^ 
it arises from minute surfaces of different colours inter- 
mixed, and not from laminae, or plates, of different texture 
and transparency, placed the one over the other. In 
abort, it is probably the most plastic, and therefore the 
a3 
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most curious substance in nature, being of all hues and all 
consistencies, and adaptable to all purposes ; and yet in 
its composition always the same. It forms the fine down 
or feathers upon the moth and butterfly, the large nervous 
wings of the dragon-fly, the sting of the bee, the crust of 
* the beetle ; and it ia very doubtful whether it does not 
also form the web of the spider, and even the cocoon of 
the silkworm. 

'* But there is a further uniformity of purpose in the 
muscular structure of insects — in those organs that move 
their little feet, their wings, their jaws, and their wonder- 
ful antenniB or feelers. Those muscles, downward as far 
as the microscope can follow them, are of the same fibrous 
texture as the muscles of large animals ; but as they do 
not, like these, move over internal flilcrum bones, they 
are without tendons, and have their fibres inserted imme- 
diately into the covering or crust 

*< The body of an insect was, by Linnsus, regarded as 
made up of three parts, — ^the head, the trunk, and the ab- 
domen ; but as the middle part, or trunk, consists of two 
distinct portions, more modem naturalists have considered 
the whole body as made up of four^ — ^thehead, the thorax, 
the breast, and the abdomen. The relative proportions 
of those parts, and also the mode and magnitude of the ar- 
ticulations, by which they are jointed to each other, dif- 
fer much in the different species. The articulation of the 
head with the thorax can always be determined, and so 
can the division of the others, if not by the articulation, at 
loast by the annuli or rings. Whatever may be their di- 
mensions, or the mode in which they are joir.ed together, 
the first ring behind the head is the thorax, the second the 
breast, and all the remainder, however many rings there 
may be, the abdomen. 

^ The head, as is the case with other animals, contains 
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the month and the organs of the senses : the only ones of 
which the functions or the plan is known with certainty, 
ve the eyes, and the antennas or feelers, which last are 
conceived to be more particularly organs of touch. The 
muscles that move the head take their rise near the abdo- 
SBnal extremity of the trunk, and have their insertion with- 
in the occipital opening. They are inserted in the direc- 
tion towards which they move the head, and have their 
origin at the opposite side of the trunk, so that they cross 
the trunk inside diagonally ; and they produce their motion 
by contraction, the same as the muscles of quadrupeds. In 
oaiost insects the muscles that move the head downwards 
are more powerful than those that move it in any other 
direction. 

" The thorax occupies the first ring of the trunk. It is 
in some species very small ; but generally the centre of the 
imder part of it is formed into a prominent sternum^ or keel, 
and the fore legs are articulated to it — one on each side ; 
and the upper part sometimes terminates backwards in a 
spine ; with which the insect is capable of inflicting a wound. 

"The breast forms the second and generally the largest 
ring of the trunk ; but sometimes it and the thorax are so 
united, that only the depression between the two can be 
traced; and sometimes they are so loosely articulated, 
that the breast seems part of the abdomen. The upper 
part of the breast, which is that in which the principal 
muscles are inserted, is covered with a shield or *«*- 
tdluniy of a horny consistency. The imaginary death's 
head and cross bones are the bearings upon this shield in 
the sphinx atropos. The under part of this has a sternum 
w keel, as well as that of the thorax; to the sides of that, 
J^e two remaining pairs of legs, the middle an^ the hind 
onesj are articulated, and it sometimes covers the articula- 
tion and part of the first jdnt of the legs, and sometimes 
a4 
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shields some part of the abdomen. The win^s are articu- 
lated to the breast, at the sides of the scutellum, — ^imme- 
diately to the sides of it in those that have not elytra or 
wing-covers, and in those that have, the wings and wing- 
covers are articulated to the abdominal edge and angles 
of the scutellum — so that when the wing-covers are 
raised, they separate from the scutellum as well as from 
each other at the middle. 

" The abdomen occupies tlie rest of the body. It con- 
sists of a greater or smaller number of Wings according 
to the genus of the insect ; and the muscles by which it is 
moved are inserted in the breast, the same as those that 
move the head, and they pass diagonally in the same man- 
ner. Thus the trunk, and usually the breast, or second 
ring of the trunk, is the general fulcrum of motion for 
the whole body. 

"The wings of insects are worthy of attention, not only 
from the beauty of their structure, and the nicety with 
which they are adapted to the other habits of the animal ; 
but as they are a very convenient means of classing the 
animals. 

" Most winged insects have four wings, though in all, 
the four are not of similar structure, or equally developed. 
The wings, which are the proper organs of flight, are con- 
structed of a delicate network, of the horny substance 
which has been alluded to, upon which has been spread a 
thin membrane of the same. Frequently those membra- 
nous wings are covered over with feathers or scales, which 
also sometimes, as in the sphinx moth, cover other parts of 
the insect. 

" The two upper wings are often homy and not adapted 
for flying, but they serve as a protection to the others. 
These are the elytra ; and the insects wliich have them, — 
beetles, as they are indiscriminately called in common Ian- 
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guage, are in the habit of creeping into, places where 
membranous wings would be in danger of being torn ; or 
diving in water, where they would be rendered unfit for 
the purposes of flight Even the membranous wings of 
insects, however strong in every thing but the scales with 
which some of them are covered, are much less liable to 
mjury than oile not acquainted with them would be apt to 
imagine. 

"Sometimes the upper wings are only half the length, 
and adhere to the membranous ones that are below ; and 
in many, the two under wings are not developed, but form 
a slender stalk behind each wing, ending in a knob. These 
organs are called halteres or balancers. It is doubtful, 
however, whether these ought, in all cases, to be consider- 
ed as the rudiments of the second pair of wings, because 
they have been found wanting in some two-winged insects, 
andpresent in some four- winged ones, as in the dytiscvLS 
margirudis. 

"The legs of insects consist of nearly the same distinct 
parts as those of larger animals. They are: — 

" 1. The hip (coxa), which is immediately articulated 
to the side of the sternum. 

" 2. The thigh (femur), which is articulated to the liip. 

" 3. The leg (tibia), which is articulated to the tliigh. 

" 4. The foot or toe (tarsus), which consists of several 
joints, the first of them articulated to the leg, and the 
last to 

" 5. The claw (unguis), which terminates the organ. 

"The form and articulation of these are often exceed- 
ingly curious ; but we find in them all that perfect harmo- 
ny of organization and use, which can be so clearly traced 
in all the mechanism of animated nature, and which indeed 
forces itself upon our notice, whether we attempt to trace 
it or not. Thus, if the insect has only to walk and not to 
a5 
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leap, the thighs are slender ; but when it has to leap, they 
are swelled out in breadth to afford room for the action of 
the muscles ; and the swelling always takes place in tbtA 
direction which is best calculated for giving ease and force 
to the motion. The articulation of the femur is equally 
well adapted to the habits of the insect In some, the mo- 
tion is most easy forwards, in others backwards, and in a 
considerable number it answers equally both ways. 

^*The tibia, toQ, is made to answer all the purposes of a 
simple leg ; or it is lengthened, flattened, and fringed, that 
it may serve as an oar ; or yet again it is made com- 
pact and firm, and toothed in the edge, so that it may 
form an engine for digging and cutting. 

^ The tarsus, or foot, varies very much, and ezhihits a 
wonderful deal of mechanical contrivance, and a very nice 
adaptation of parts to the office that the organ has to per- 
form. There is generally, whatever may be the number 
of joints or articulations in the part of the wing, a very 
strong flexor or contracting muscle, by means of which it 
is enabled to attach itself firmly to any substance. 

" The claw is equally varied in its structure. Sometimes, 
as in the case of the mole cricket, it is in the form of a 
rake for hewing down and drawing along mud ; at other 
times they are hooked claws, all bending in the same di- 
rection, by means of which it can suspend itself; some- 
times again the claws act opposite to each other like a 
hand; and at other times there is but a single claw, to 
which a little protuberance on the tarsus serves as a thumb. ' 

" Such are the outlines of the merely mechanical struc- 
ture of insects. The other parts are equally curious, even 
those that are general to the class, and have no reference 
to the peculiar habits of any one. The nervous system, ' 
which is ramified from the brain, contained in the head ; 
the singular formation that often is displayed in the mouths 



INSECTS WITHOUT WINGS. 11 

which is at one time a pump, and at another a pair of scis- 
ffors: the complicated contrivance of cells and tuhes, by 
which the blood is aerated ; and, above all, the way in which 
nature has provided for the continuation of the species, 
with the long probation and singular changes through 
which many of them have to pass before they can enjoy 
the May or the hour which is given them to wanton in the 
beams of the sun. Taking them, diversified as they are 
among many genera and species, they form even in one 
comer of the smallest province of nature's kingdom ample 
and delightful study for the most active mind, through the 
most prolonged life. 

" We are apt, because we cannot move from one part to 
another without labor, to associate interest with magni- 
tude, — measure power with a line, and reckon wisdom by 
the tables of chronology ; but when the work is His, ' with 
whom a thousand years are ajs one day, and one day as a 
thousand years,' we find also that space is not an element 
of the wonderful in His works ; or time of the wisdom with 
which they have been made." 

OP INSECTS WITHOUT WINGS. 

If we consider this class as distinct from others, we shall 
find them in general longer lived than the rest, and often 
continuing their term beyond one season, which is the or- 
dinary period of an insect's existence. ThejT seem also 
less subject to the influence of the weather ; and often 
endure the rigors of winter without being numbed into 
torpidity. The whole race of moths, butterflies, bees, and 
flies, are rendered lifeless by the return of cold weather ; 
but we need not be told, that the louse, the flea, and many 
of those wingless creatures that seemed formed to tease 
mankind, continue their painful depredations the whole 
year round. 

a6 
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They come to perfection in the egg, and it sometimes 
happens, that when the animal is interrupted in perfomdng' 
the offices of exclusion, the young ones burst the shell 
within the parent's body, and are thus brought forth alive. 
This not unfrequently happens with the wood-louse, and 
others of the kind, which are sometimes seen producing 
eggs, and sometimes young ones perfectly formed. 

Though tiiese creatures are perfect from the beginning", 
yet they are often, during their existence, seen to change 
their skin : this is a faculty which they posses^ in common 
with many of the higher ranks of animals, and which an- 
swers the same purposes. However tender their skins 
may seem to our feel/ yet, if compared to the animal's 
strength and size, they will be found to resemble a coat of 
mail, or, to talk more closely, the shell of a lobster. By 
this skin these animals are defended from accidental inju- 
ries, and particularly from the attacks of each other ; within 
this they continue to grow, till their bodies become so 
large as to be imprisoned in their own covering, and then 
the shell bursts, but is quickly replaced by a new one. 

Lastly, these animals are endued with a degree of 
strength for their size, that at first might exceed credibil- 
ity. Had man an equal degree of strength, bulk for bulk; 
with a louse or flea, the history of Samson would be no , 
longer miraculous. A flea will draw a chain a hundred 
times heavier than itself; and, to compensate for this 
force, will eat ten times its own size of provision in a 
single day. • 
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THE SPIDER. 




The animal that deserves our first notice in this princi- 
pal order of insects is the Spider, whose manners are the 
most subtle, and whose instincts are most various. Form- 
ed for a life of rapacity, and incapable of living upon any 
other than insect food, all its habits are calculated to de- 
ceive and surprise ; it spreads snares to entangle its prey ; 
it is endued with patience to expect its coming ; and is 
possessed of arms and strength to destroy it when fallen 
into the snare. 

In these countries, where all the insect tribes are kept 
under by human assiduity, the Spiders are but small and 
hannless. We are acquainted with few but the House 
SpmER, which weaves its web in neglected rooms ; the 
Garden Spider, that spreads its web from tree to tree, 
and rests in the centre; the Wandering Spider, that 
has no abode like the rest ; and the Field Spider, which 
is sometimes seen mounting, web and all, into the clouds. 
These are the chief of our native Spiders ; which, though 
reputed venomous, ar§ entirely inoflTensive. Bnt they 
fomi a much more terrible tribe in Africa and America. 
In fact, the bottom of the Martinico Spider's body is as 
large as a hen's egg, and covered aJl over with hair. Its 
web is strong, and its bite dangerous. 

Every Spider has two divisions in its body. The fore 
part, containing the head and breast, is separated from 
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the hinder part or belly by a very slender thread, through 
which, however, there is a communication from one part 
to the other. The fore part is covered with a hard shell, 
as well as the legs, which adhere to the breast. The 
hinder part is clothed with a supple skin, beset all over 
with hair. They have several, eyes all round the head, 
brilliant and acute ; these are sometimes eight in number^ 
sometimes but six ; two behind, two before, and the rest 
on each side. Like all other insects, their eyes are im- 
moveable ; and they want eyelids ; but this organ is forti- 
fied with a transparent horny substance, which at once 
secures and assj^ts their vision. As the animal procures 
its subsistence by tlie most watchful attention, so large a 
number of eyes was necessary to give it the earliest in- 
formation of the capture of its prey. They have two pin- 
cers on the fore part of the head, rough, with strong* 
points, toothed like a saw, and terminating in claws like 
those of a cat. A little below the point of the claw there 
is a small hole, through which the animal emits a poison, 
which, though harmless to us, is sufficiently capable of 
instantly destroying its prey. This is the most powerful 
weapon they have against their enemies ; they can open 
or extend these pincers as occasion may require ; and 
when they are undisturbed, they suffer them to lie one 
upon the other, never opening them but when there is a 
necessity for their exertion. They have all eight legs, 
joined like those of lobsters, and similar also in another 
respect ; for if a leg be torn away, or a joint cut ofl^ a 
new one will quickly grow in its place, and the animal will 
find itself fitted for combat as before. At the end of each 
leg there are three crooked moveable claws ; namely, a 
small one, placed higher up, like a cock's spur, by the as- 
sistance of which it adheres to the threads of its web. 
There are two others larger, which meet together like a 
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lobster's claw, by which they can. catch hold of the small- 
est depressions, walking up or down very polished stip- 
ftces, on which they can find inequalities that are imper- 
ceptible to our grosser sight But when they walk upon 
such bodies as are perfectly smooth, as looking-glass or 
polished marble, they squeeze a little sponge, which grows 
near the extremity of their claws, and ^us diffusing a 
glutinous substance, adhere to the surface until they make 
a second step. Besides the eight legs just mentioned^ 
these animals have two others, which may more properly 
be called arms, as they do not serve to assist motion, but 
are used in holding and managing their prey. 

The Spider, though thus formidably equipped, would 
seldom prove successful in the capture, were it not equal- 
ly furnished with other instruments to assist its depreda- 
tions. It is a most experienced hunter, and spreads its 
nets to catch such animals as it is unable to pursue. The 
Spider's web is generally laid in those places where flies 
are most apt to shelter. There the little animal re- 
mains for days, nay weeks together, in patient expecta- 
tion, seldom changing its situation though ever so unsuc- 
cessful. 

For the purposes of making this web. Nature has sup- 
plied this animal with a large quantity of glutinous mat- 
ter, and five dugs or teats for spinning it into thread. 
This substance is contained in a little bag, and at first 
sight resembles soil glue ; but when examined more ac- 
curately, it will be found twisted into many coils of an 
agate colour, and upon breaking it, the contents may be 
easily drawn out into threads, from the tenacity of the 
substance, not from those threads being already formed. 
Those who have seen the machine by which wire is spun, 
will have an idea of the manner in which this animal forms 
the threads of its little net, the orifices of the five teati 
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above mentioned, through which the thread is drawn, 
contracting or dilating at pleasure. The threads which 
we see, and appear so fine, are, notwithstanding*, com- 
posed of five joined together, and these are many times 
doubled when the web is in formation. 

When a House Spider proposes to begin a web, it first 
makes choice of some commodious spot, where there is an 
appearance of plunder and security. The animal then 
distils one little drop of its glutinous liquor, which is very 
tenacious, and then creeping up the wall, and joining its 
threads as it proceeds, it darts itself in a very surprising- 
manner to the opposite place, where the other end of the 
web is to be fastened. The first thread thus formed, 
drawn tight, and fixed at each end, the Spider then runs 
upon it backward and forward, still assiduously employed 
in doubling and strengthening it, as upon its force depend 
the strength and stability of the whole. The scaffolding 
thus completed, the Spider makes a number of threads 
parallel to the first, in the same manner, and then crosses 
them with others ; the clammy substance of which they 
are formed serving to bind them, when newly made, to 
each other. 

The insect, after this operation, doubles and trebles the 
thread that borders its web, by opening all its teats at once, 
and secures the edges, so as to prevent the wind from 
blowing the work away. The edges being thus fortified, 
the retreat is next to be attended to ; and this is formed 
like a funnel at the bottom of the web, where the little 
creature lies concealed. To this are two passages or out- 
lets, one above and the other below, very artfully contrived, 
to give it an opportunity of making excursions at proper 
seasons, of prying into every corner, and cleaning those 
parts which are observed to be clogged or encumbered. 
Still attentive to its web, the Spider, from time to time, 
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deans away the dust that gathers round it, which might 
otherwise clog and incommode it : for this purpose, it gives 
the whole a shake with its paws ; still, however, propor- 
tioning the blow so as not to endanger the fabric. It often 
happens also, that from the main web there are several 
threads extended at some distance on every side i these 
are, in some measure, the outworks of the fortification, 
which, whenever touched from without, the Spider prepares 
for attack or self-defence. If the insect impinging be a 
fly, it springs forward with great agility ; if, on the contra- 
ry, it be the assault of an enemy stronger than itself, it 
keeps within its fortress, and never ventures out till the 
danger be over. Another advantage which the Spider 
reaps from the contrivance of a cell, or retreat behind the 
web, is, that it serves for a place where the creature can 
feast upon its game with all safety, and conceal the frag- 
ments of those carcasses which it has picked, without ex- 
posing to public view the least trace of barbarity, that 
might create a suspicion in any insects that their enemy 
was near. 

It oflen happens, however, that the wind, or the shaking 
of the supporters, or the approach of some large animal, 
destroys in a minute the labours of an age. In this case, 
the Spider is obliged to remain a patient spectator of the 
universal ruin ; and when the danger is passed away, it sets 
about repairing the calamity. In general, the animal is 
much fonder of mending than making, as it is furnished 
originally with but a certain quantity of glutinous matter, 
which, when exhausted, nothing can renew. The time sel- 
dom fails to come, when their reservoirs- are entirely dried 
up, and the poor animal is lefl to all the chances of irre- 
trievable necessity. An old Spider is thus frequently re- 
duced to the greatest extremity ; its web is destroyed, and 
it wants the materials to make a new one. But as it has 
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been long accustomed to a life of shifting, it hunts abo\it 
to find out the web of another Spider, younger and weaker 
than itself, with whom it ventures a battle. The invader 
generally succeeds ; the young one is driven out to make 
a new web, and the old one remains in quiet possession. 
If, however, the Spider is unable to dispossess any other 
of its web, it then endeavours, for a while, to subsist upon 
accidental depredation ; but in two or three months it inev- 
itably dies of hunger. 

The Garden Spider seems to work in a different manner. 
The method with this insect is to spin a great quantity of 
thread, which, floating in the air in various directions, hap- 
pens, from its glutinous quality, at last to stick to some ob- 
ject near it, a lofty plant or the branch of a tree. The 
Spider only wants to have one end of the line fast, iu order 
to secure and tighten the other. It accordingly draws the 
line when thus fixed, and then, by passing and repassing 
upon it, strengthens the thread in such a manner as to an- 
swer all its intentions. The first cord being thus stretched, 
the Spider walks along u part of it, and there fastens an- 
other ; and, dropping thence, fastens the thread to some 
solid body below, then climbs up again and begins a third, 
which it fastens by the same contrivance. When three 
threads are thus fixed, it forms a square, or something that 
very nearly resembles one ; and in this the animal is gen- 
erally seen to reside. It oftens happens, however, when 
the young Spider begins spinning, that its web becomes 
too buoyant, and not only the thread floats in the air, but 
even the little spinster. In this manner we have often 
seen the threads of Spiders floating in the air ; and, what 
is still more surprising, the young Spiders themselves 
attached to their own web. 

The Spider's web being completed, and fixed in a pro- 
per place, its next care is to seize and secure whatever 
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. insect happens to be caught in the toil. For this pttrpo«e| 
I it sometimes remains fbr weeks, and even months, upon 
I the watch, without even catching a single fly; for the 
Spider^ like most other insects, is surprisingly patient of 
' hunger. It occasionally happens that too strong a fly 
I strikes itself against the web, and thus, instead^of being 
caught, tears the net to pieces. In general, howeveri 
i the butterfly or the hornet, when they touch the web, fly 
I off again, and the Spider seems no way disposed to inter* 
I rupt their retreat The large bluebotde-fly, the ichneu- 
; inon-fly, and the common meat-fly, seem to be its favourite 
I game. When one of these strikes into the toils, the Spider 
i is instantly seen alert and watchful at ^e mouth of its 
hole, careful to observe whether the fly be completely se- 
cured. If that be tlie case, the Spider walks leisurely for- 
ward, seizes its prey, and instantly kills it by instilling a 
^ venomous juice into the wound it makes. If, however, 
the fly be not fast, the Spider patiently waits, without ap* 
pearing, until its prey has fatigued itself by its struggles 
to obtain its liberty ; for if the ravager should appear in aU 
his terrourS) while the prey is but half involved, a desperate 
effort might give it force enough to get free. If the 
Spider has fasted for a long time, it then drags the fly im- 
mediately into its hole and devours it; but if there have 
been plenty of game, and the animal be no way pressed 
by hunger, it then gives the fly two or three turns in its 
web, so as completely to secure it, and there leaves it im- 
potently to struggle until the little tyrant comes to its 
appetite. 

It has been the opinion of some philosophers that the 

Spider is in itself both male and female ; but Lister has 

been able to distinguish the sexes, and to perceive that 

the males are much less than the females. 

The female generally lays from nine hundred to a thou- 
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sand eggs in a season. These eggs are large or small in 
proportion to the size of the animal that produces them. "Lk 
some they are as large as a grain of mustard seed ; is 
others, they are scarcely visible. The female never hegiim 
to lay till she is two years old. 

When Ahe number of eggs which the Spider has broug-fati 
forth have remained for an hour or two to dry after ezclii*'i 
sion, the little animal then prepares to make them a bag*, j 
where they are to be hatched, until they leave the ehelK ' 
For this purpose, she spins a web four or five times strong"- 
er than that made for catching flies ; and, besides, lines 
it withinside with down, which she plucks from her own 
breast. This bag, whi^n completed, is as thick as paper, 
is smooth withinside, but rougher without Within this 
they deposit their eggs ; and it is almost incredible to re- 
late the concern and industry which they bestow in the 
preservation of it They stick it by means of their glutin- ^ 
ous fluid to the end of their body ; so that the animal, 
when thus loaded, appears as if she had one body placed 
behind another. If this bag be separated from her by any 
accident, she employs all her assiduity to stick it again in 
its former situation, and seldom abandons her treasure bat 
with her life. When the young ones are excluded from 
their shells, within the bag, they remain for some time in 
their confinement, until the female, instinctively knowing 
their maturity, bites open their prison, and sets them free. 
But her parental care does not terminate with their exclur 
sion; she receives them upon her back for some time, 
until they have strength to provide for themselves, when 
they leave her, never to return, and each begins a sepa- 
rate manufactory of its own. The young ones begin to 
spin when they can scarcely be discerned ; and prepare 
for a life of plunder before they have strength to over- 
come. 
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Thufi there is no insect to which they are not enemies ; 
kit, what is more barbarous still, Spiders are the enemies 
of each other. Reaumm*, who was fond of making ex* 
periinents upon insects, tried to turn the labours of the 
ider to human advantage, and actuidly made a pair of 
jioves from their webs. For this purpose, he collected a 
jirge number of those insects together: he took care to 
^Kve them constantly supplied with flies, and the ends of 
young feathers, fresh picked from chickens and pigeons, 
which, being full of blood, are the diet that Spiders are 
particularly fond of. But, notwithstanding all his care, he 
was soon convinced that it was impractieiible to rear them, 
since they were of such a malignant nature that they could 
never be brought to live in society ; but, instead of their 
usual food, chose to devour each other. Indeed, were 
it practicable to reconcile them to each other, it would re> 
iquire too much attendance to rear up a sufficient number 
to make the project any way useful. Their thread is four 
or five times finer than that of the silkworm ; so that, upon 
the smallest calculation, there must have been sixty thou- 
sand Spiders to make a single pound of silk. That which 
Reaumur made use of was only the web in which they de- 
posited their eggs, which is five times stronger than their 
ordinary manufacture. 

Of this animal there are several kinds, slightly difiering* 
firom each other either in habits or conformation. The 
Water Spider is the most remarkable of the number. 
This insect resembles the common Spider in its appear- 
ance, except that its hinder part is made rather in the 
shape of a ninepin than a ball. They differ in being able 
to live as well by land as water, and in being capable of 
spinning as well in one element as the other. Their ap^ 
pearance under water is very remarkable; for, though 
they inhabit the bottom, yet they are never touched by the 
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element in which they leside, but are enclosed in a bub- 
ble of air, that, like a box, surrounds them on every sidMj 
This bubble has the bright appearance, at the bottom, cl 
quicksilver; and within this they perform their several 
Actions of eatings spinning, and sleeping, without iti 
ever bunting, or in the least disturbing their operations. 

THE TARANTULA 




Is also of this species, and deserves particular notice, only 
for the numerous falsehoods which have been propagated 
concerning it What may be said with truth concerning 
it is, that it is the largest of the Spider kind known in Eu- 
rope, and is a native of Apulia, in Italy. Its body is three 
quarters of an inch long, and about as thick as a man's lit* 
tie finger ; the colour is generally an olive brown, variega- 
ted with one that is more dusky ; it has eight legs and 
eight eyes, like the rest, and nippers, which are sharp and 
serrated ; between these and the fore legs there are two 
little horns, or feelers, which it is observed to move very 
biiskly when it approaches its prey. It is covered aD 
over Uie body with a soft down ; and propagates, as other 
Spiders, by laying eggs. In the summer months, particu- 
lady in the dogdays, the Tarantula, creeping among the 
com, bites the mowers and passengers ; but in winter it 
lurks in holes, and is seldom seen. 
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Thus far is tiiie ; but n^w the fable begins : for though 
tiie bite is attended witi no dangerous symptoms, and will 
easily cure of itself, wonderful stories are reported concern- 
ing* its virulence. At first the pain is scarcely felt ; but 
A few hours after, a violent sickness is said to come on, 
with difficulty' of breathing, fainting, and sometimes tremb- 
ling. The person bit, afler this, does nothing but laugh, 
dance, and skip about, putting himself into the most ex- 
travagant postures ; and sometimes also is seized with a 
most frightful melancholy. At the return of the season in 
which he was bit, his madness begins again; and the 
patient always talks of the same things. Sometimes he 
fimcies himself a shepherd, sometimes a king: these 
troublesome symptoms sometimes return for several years 
successively, and at last terminate in death. But so 
' dreadful a disorder has, it seems, not been left without a 
remedy, which is no ot^er than a well played fiddle. For 
this purpose the medical musician plays a particular tune, 
famous for the cure, which he begins slow, and increases 
in quickness as he sees the patient affected. The patient 
no sooner hears the music than be begins to dance ; and 
continues so doing till he is aU over in a sweat, which 
forces out the venom that appeared so dangerous. Such 
ire the symptoms related of the Tarantula poison ; but the 
truth is, that the whole is an imposition of the peasants 
upon travellers who happen to pass through that part of 
the country, and who procure a trifle for suffering them- 
selves to be bitten by the Tarantula. Whenever they 
find a traveller willing to try the experiment, they readily 
offer themselves ; and are sure to counterfeit the whole ' 
trainof symptoms which music is said to remove. It is 
thus that falsehoods prevail for a century or two ; and man- 
kind at last begin to wonder how it was possible to keep 
up the delusion so long. 
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T^B. GREAT AMERIcJftf SPIDER. 

This is one' of the largest species of the tribe. Its bs 
is covered with a hard, thick, brown coat, hollowed at I 
sides, and clefl transversely across the middle, as if it J 
a hole in that place. The head is small, and with dlfficu 
distinguished froni the corslet The mouth is furnished 1 
brown, hard, crooked teeth : the body is large and rou 
growing out into two parts. Except the back, the wb 
body and the feet are covered with long bushy hair. 
* extremities of the feet are smooth and large, like the 1 
of a dog. 

This hideous species of the Spider tribe preys princip 
on small birds : in doing of which, it tears them to piec 
to get at their bl6od, and afterwards sucks their egg 

THE BARBART SPIoER. 

This species is as large as a man's thumb, and is a nati< 
of Barbary. It inhabits hedges and thickets : its webs%» 
large meshes, and it resides in the centre upon its nest. Ti 
snares are spread for large flies, wasps, drones, and evet 
locusts. The animal which it entangles is soon killed b] 
the Spider, and partly eaten if the Spider be hungry; tbs 
rest is concealed under some neighbouring dry leaves, cov- 
ered with a kind of web, and a blackish glue in great abiiD' , 
dance. Its larder is often plentifully stored. Its nest is 
about the size of a pullet's egg, divided horizontally, an^ 
suspended by the threads of the insect, which are of a 
silvery white, and stronger than silk. It carries its eggs 
in a little bag under its belly, from which the young ones 
come out, and for a time live in the same web in amity ; 
but, when grown up, are mortal enemies. Whenever they 
meet they fight furiously, and the battle ends only with the 
•death of the weakest ; whose dead body is carefully stored 
away in the larder. 
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E history of those animals with which we are best ac- 

inted ia one of the first objects of our curiosity. If the 

a be examined with a micr<j.^t;ope, it will be observed 

have a email head^ large eyes, fij^a roinidish body. It 

two feelers, or horns ^ which are Hort^ and composed of 

lar joints; and betwe^^ntliese lies its trunk, which it buries 

tlie skin, and through which it sucka the blood in large 

ittn titles. The body appears to he all over curiously adorn- 

witli a suit of polished sable armour, neatly joined, and 

t ivith multitudea of sharp pins, almost like the quills 

1 porcupine. It has six logs^j the joints of which are so 

adapted that it c&ii, as it wore, fold tlicni up one within an- 

T ; and when it leaps, tliey all spring' out at once, where- 

uv itiS whole strength is exerted, and the hoi]y raised above 

,tvro hundred times its own diameter. 

The yoimg- Fleas are at first a sort of nits or eggs, which 
aie round and smooOi ; and from thtsi> proceed white 
worms, of a shining pearl colour: iii a fortnight's time 
^^■-^v come to a tolerable size, and are very lively and ac- 
; but if they are touched at tins time, they roll them- 
\a up in a ball : Hoon after tins they begin to creep 
like silkworms that have no legs ; and then they seek a 
place to lie hid in, where they spin a silken thread from 
their mouth, and with this they enclose themselves in a 

VOL. V. B 
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small round bag or case, as white within as writing papa 
but dirty without: in this they continue for a fortnight lanM 
er ; after which they burst from their confinement perfe^ 
ly formed, and antied with powers to disturb the peace m 
an emperor. 

THE LOUSE. 
In examining the human Louse with the microscope, 
external deformity first strikes us with disgust : the sha^ 
of the fore part of the head is somewhat oblong; that 
the hind part somewhat round : the skin is hard, and, behi 
stretched,/ transparent, with here and there several brisd 
hairs : in the fore part is a proboscis or sucker, which 
seldom visible : on ^feh, side of the head are antennce 
horns, each divided mto five joints, covered with bi 
hair; and several white vessels are seen through thi 
horns: behind these are the eyes, which seem to 
those divisions observable in otherlnsects, and appear e\ 
compassed with some few hairs : the neck is very sh( 
and the breast is divided into three parts : on each side 
which are placed six legs, consisting of six joints cove] 
also with bristly hairs : the ends of the legs are armed wil 
two smaller and larger ruddy claws, serving those in- 
sects as a finger and thumb, by which they catch hold of 
such objects as they approach : the end of the body termi- 
nates in a cloven tail, while the sides are all over haiiy; 
the whole resembling clear parchment, and, when roughly 
pressed, cracking with a noise. 

When we take a closer view, its white veins, and other 
internal parts, appear ; as likewise a most wonderful mo* 
tion in its intestines, from the transparency of its external 
covering. When the Louse feeds, the blood is seen to 
rush, like a torrent, into the stomach : and its greediness 
is so great, that the excrements contained in the intestines 
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!e ejected at the sdme time, to make room for this new 

The Louse has neither heak, teeth, nor any kind of mouth. 

El the place of all these, it has a prohoscis or trunk ; or, 

I it may be otherwise called, a pointed hollow sucker, 

th which it pierces the skin, and sucks the human blood, 

king that for food only. The stomach is lodged partly in 

e breast and back ; but the greatest portion of it is in 

b abdomen. When it is empty, it is colourless ; but 

nen filled, it is plainly discernible, and its motion seems 

ny extraordinary. It then appears working' with very 

trong agitations, and somewhat resembles an animal with- 

fk an animal. Superficial observers are apt to take this for 

he pulsation of the heart ; but if the animal be observed when 

lis sucking, it will be found that the food takes a direct 

wssage from the trunk to the stomach, where the remainder 

fif the old alimeut will be seen mixing with the new, and 
igitated up and down on every side. 
I If this animal be kept from food two or three days, and 
hen placed upon the back of the hand, or any soft part of 
he body, it will immediately seek for food ; which it will 

pihe more readily find, if the hand be rubbed till it grows 
red. The animal then turn$ its head, which lies between 
the two fore legs, to the skin, and diligently searches for 

, some pore : when found, it fixes the trunk therein ; and soon 
the microscope discovers the blood ascending through the 
head, in a very rapid, and even frightftil stream. The 
Louse has at that time sufficient appetite to feed in any 
posture ; it is then seen sucking with its head downward, 
and its tail elevated. If, during this operation, the skin be 
drawn tight, the trunk is bound fast, and the animal is inca- 
pable of disengaging itself; but it more firequently suffers 
from its gluttony, since it gorges to such a degree, that 
it is crushed to peices by the slighest impression, 
b2 
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There is scarcely any animal that multiplies so fast 
this unwelcome intruder. It has heen pleasantly said, 
a Louse becomes a grandfather in the space of twentj^ 
four hours : this fact cannot be ascertained ; but nothing I 
more true than, that the moment the nit, which is no oth<^ 
than the egg of the Louse, gets rid 6f its superfluous moi 
ture, and throws off its shell, it then begins to breed in i 
turn. Nothing so much prevents the increase of this nai 
seous animal, as cold and ^ant of humidity ; the nits mm 
be laid in a place tliat is warm, and moderately moist, < 
produce any thing. That is the reason tliat many nits It 
on the hairs in the night time, are destroyed by the cold 
the succeeding day, and so stick for several months, til 
they at last come to lose even their external form. Si 
numerous were the disgusting vermin in Mexico, that the 
ancient monarchs of that country endeavoured to rid tba 
subjects of them by imposing an annual tribute of a cer* 
tain quantity. Pags full of Lice were found in Monteztt- 
ma's palace by the Spanish invaders. 

There is scarce an animal, and scarce even a vegetable 
that does not suffer under its own peculiar Louse. The 
sheep, the horse, the hog, and the elephant, are all teased 
by them ; the whale, the shark, the salmon, and the lobster, 
are not without their company ; while every hot-house and 
every garden is infested with some peculiarly destructive. 
Linnseus tells us, that he once found a Vegetable Louise 
upon some plants newly arrived from America ; and wil- 
ling to trace the little animal through its various stages, he 
brought it with him from London to Leyden, where he 
carefully preserved it during the winter, until it bred in 
the spring : but the Louse it seems did not treat him with 
all the gratitude he expected : for it became the parent of 
fio numerous a progeny, that it soon overrun all the physic 
garden of that beautiful city ; and leaves, to this day, many 
a gardener to curse the Swede's too indulgent curiosity. 
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The APHis,which some have called the Leaf Louse, or 
Plant Louse, is of the size of a flea, and of a bright green, 
or bluish green colour; the body is nearly oval, and is 
largest and most convex on the hinder part : the breast is 
very smaJl, and the head is blunt and green ; the eyes may 
be seen very plainly, being proniinent on the fore part of the 
head, and of a shining black colour ; near these there is a 
black line on each side ; and the legs are very slender. 

Almost every plant has its species of this animal ; and 
the weaker the leaves and buds are, these insects swarm 
upon them in greater abundance. Some plants are cov- 
ered over with them ; though they are not the cause of the 
plant's weakness, but the sign : however, by wounding and 
sacking the leaf, they increase the disease. They gener- 
ally assume their colour from the plant on which they re- 
side. Those that feed upon pot-herbs and plum trees are 
of an ash colour ; only they are greenish when they are 
young : those that belong to the alder and cherrytree, are 
black ; as also those upon beans, and some other plants : 
those on the leaves of apples are white. As they leap, like 
grasshoppers, some place them in the number of the flea 
kind. The most uncommon colour is reddish ; and Lice 
of this sort may be found on the leaves of tansy ; and their 
juice, when rubbed on the hands, tinges them with no 
disagreeable red. All these live upon their respective 
plant ; and are often engendered within the very substance 
of the leaf. 

In spring they are viviparous, producing the young 
alive ; in the autumn, and towards winter, when a warm 
covering and tenderer nursing seem to be necessary, they 
are oviparous. By a strange deviation from the usual 
laws of nature, one impregnation of the female sufllces 
for many successive generations without farther aid from 
the male. The fostiis, when it is ready to be brought fibrtb, 
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entirely fills the belly of the female ; its fore part heing 
excluded first, and then the hinder. The young one doefl 
not begin to move till the horns or feelers appear out of 
the body of the old one ; and by the motion of these^ it first 
shows signs of life, moving them in every direction, and 
bending all their joints. When the horns and head are 
excluded, the two fore feet follow, which they move with 
equal agility ; after this foUow the middle feet, and then 
the hinder : still, however, the young one continues stick- 
ing to its parent, supported only at one extremity, and 
hanging as it were in air,. until its small and soft members 
become hardened and fitfed for self-support. The parent 
then gets rid of its burthen ; by moving from the place 
where she was sitting, and forcing the young one to stand 
upon its legs, she leaves it to shift for itself. 

As the animal has not far to go, its provision lying be- 
neath it, during the summer it continues to eat and creep 
about with great agility. But as it is viviparous, and must 
necessarily lurk somewhere in winter, where its body may 
be defended from the cold, it endeavors to secure a retreat 
near the trees or plants that serve to nourish it in the be- 
ginning of spring. They never hide themselves in the 
earth, like many other insects, because they have no part 
of their bodies fitted to remove the earth ; nor can they ' 
creep into every chink, as their legs are too long : besides, | 
their bodies are so tender, that the least rough particle of | 
the earth would hurt them. They therefore get into the 
deep chinks of the bark, and into the cavities of the stronger 
stalks, whence they sally out upon the branches and leaves, 
when the warmth of the sun begins to be felt Neither 
the cold in the autumnal season, nor the lesser degree of 
heat in the spring, ever hurts them ; they seldom, there* 
&re, seek for hiding-places before the fall of the lea^ and 
axe alert enough to take the earliest advantage of the re«, 
tuning spring. 
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like many other insects, they cast their skins four sev- 
eral times ; and, what is very remarkable, the males have 
four wings, but the females never have any. They all 
have long legs, not only to enable them to creep over the 
long hairs of plants and leaves, but also to travel from one 
tre^ to another, when they happen to stand at a distance. 
Their trunk or snout lies under their breast; and this 
they thrust into the pores of the plant to suck out the 
juice, for Hiey do not gnaw them, like the caterpillaj ; but 
so hurt them by sucking, that the leaves become spotted, 
and as it were overrun with scabs ; for which reason their 
edges always turn up towards the middle. 

It has been said, that these insects are often carried 
away and devoured by ants ; but this is an erroneous idea. 
It is true that the Aphis is sometimes carried away by the 
ant, but it is for quite another purpose than that of being 
devoured. Among the wonders of the ant tribe is that of 
their keeping and feeding certain insects, from which they 
extract a sweet and nutritious liquid, in the same manner 
as we obtain milk from cows. The Aphides, or Plant Lice, 
and the gall insects, are those which are selected for this 
purpose. '^ LinnaBus, and after him other naturalists (says 
the author of the Natural History of Insects) have called 
these the milch cattle of the ants ; and the term is not in- 
applicable. In the proper season, any person, who may 
choose to be at the pains of watching their proceedings, may 
see, as Linneeus says, the ants ascending trees that they may 
milk their cows, the Aphides. The substancfe which is here 
called milk is a saccharine fluid, which these insects se- 
crete ; it is scarcely inferior to honey in sweetness, and 
issues in limpid drops from the body of the insect, by two 
Httle tubes, placed one on each side just above the abdo- 
men. The Aphides insert their suckers into the tender bark 
of a tree; and employ themselves without intennission in ab- 
s4 



\ 

32 NATURAL BISTORT. 

sorbing its sap ; which, having passed through the digestiye 
organs of the insect, is discharged by the organs just de- 
scribed. When no ants happen to be at hand to receive 
this treasure, the insects eject it to a distance by a jerking 
motion, which at regular intervals they give their bodies. 
When the ants, however, are in attendance, they carefully 
watch the emission of this precious fluid, and immediately 
suck it down. The ants not only consume this fluid when 
voluntarily ejected by the Aphidesj but, what is still more 
surprising, they know how to make them yield it at plea- 
sure ; or, in other terms, to milk them. On this occasion 
the antennae of the ants discharge the same functions as 
the fingers of a milkmaid : with these organs, moved very 
rapidly, they pat the abdomen of an Aphis first on one side 
and then on the ether : a little drop of the much coveted 
juice immediately issues forth, which the ant eagerly con- 
veys to its mouth. The milk of one Aphis having been 
thus exhaustedj the ant proceeds to treat others in the 
same manner, until at length it is satiated, when it returns 
to its nest. 

" A still more singular fact, connected with this branch 
of the natural economy of these insects, remains. to be 
stated. These cows are not always considered the com- 
mon property of a whole tribe ; on the contrary, some of 
them are appropriated to the exclusive use of the inhabit- 
ants of a particular hill or nest ; and to keep these cows to 
themselves, they exert all their skill and industry. Some- 
times the Aphides inhabiting the branches of a particular , 
tree, or the stalks of a particular plant, are thus appropri- 
ated ; and if any vagrant foreigners attempt to share this 
treasure with its true owners, the latter, exhibiting every 
symptom of uneasiness and anger, employ all their efforts 
to drive them away. 
^ Some species of ants go in search of these Aphidee qq 
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the vegfetables where they feed ; but there are others, as 
the yellow ant, which collect a large herd of a kind of 
Aphis, which derives its nutriment from the roots of grass 
and other plants. These milch kine they remove from their 
native plants and domesticate in their habitations, affording, 
08 Huber justly observes, an example of almost human in- 
dustry and sagacity. On turning up the nest of the yellow 
ant, this naturalist one day saw a variety of Aphides either 
vandering about in the different chambers, or attached to 
the roots of plants which penetrated into the interior. 
The ants appeared to be extremelyjealous of their stock of 
cattle ; they followed them about, and caressed them, when- 
ever they wished for the honied juice, which the Aphis 
never refused to yield. On the slightest appearance of 
danger, they took them up in their mouths, and gently re- 
moved them to a more sheltered and more secure spot. 
They dispute with other ants for them, and in short watch 
them as keenly as any pastoral people would guard the 
herds which form their wealth. Other species which do 
not gather the Aphides together in tlieir own nest, still 
seem to look on them as private property ; they set senti- 
nels to protect their places of resort, and drive away other 
ants ; and, what is still more extraordinary, they enclose 
them as a farmer does his sheep, to preserve them not only 
from rival ants, but also from the natural enemies of the 
Aphis. 

*' If the branch on which the Aphides feed be conveni- 
ently situated, the ants have recourse to a very effectual 
expedient to keep off all trespassers : they construct around 
the branch containing the Aphides a tube of earth, or some 
other material, and in this enclosure, formed over the nest, 
and generally communicating with it, they secure their 
cattle against all interlopers. The brown ant has been 
observed by Huber to build a chamber round the stem of 
b5 



34] NATURAL HISTORY. 

a thistle, in such a way, that the stalk passed through tbii 
centre, so that from their ant hill they had only to climb thi{ 
thistle stalk, in order to enter this cattle fold, which wm 
suspended in mid air. The interior, sftiooth and Gompadl 
was entirely formed of earth ; it contained an extensivij 
iamily of insect cows, sheltered firom the inclemencies <■ 
the weather, and protected from their enemies. — To thii 
must be added, that not only is the full g^own animal kep| 
but its eggs are watched and guarded with that care whid 
warrant us in supposing that the ant knows their full valua 
The eggs are deposited in the warmest part of the dwell- 
ing, to facilitate their early hatching." 

These insects have many enemies, but the four principal 
and constant are, first, the fire-fly, which lays its eggs where 
these insects are in greatest numbers, which producing a 
worm, seizes and devours all the Leaf Lice that come near 
it : another enemy is the worm of a peculiar kind of beetle, 
which destroys them in great numbers : a third is the larva 
of the lady bird: but the most formidable of all enemies, 
is the ichneumon fly, that seizes upon one of the largest 
females, and laying its egg upon her, this is hatched into a 
worm, which soon devours and destroys the animal • from ^ 
whose body it sprung. 

THE BUG 

Is another of those nauseous insects that intrude upon the 
iretreats of mankind ; and often banish that sleep, which 
even sorrow and anxiety permitted to approach. This, to 
many men, is of all insects the most troublesome and ob- 
noxious. The night is usually the season when the wretch- 
ed have rest from their labor : but this seems the only 
season when the Bug issues from its retreats, to make its 
depredations. By day it lurks, like a robber, in the most 
secret parts of the bed ; takes the advantage of every chink 
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and cranny, tomake a secure lodgement ; and contrives its 
habitation with so much art, that scarce any industry can 
discover its retreat. It seems to Avoid the light with great 
canning ; and even if candles be kept burning, this formi- 
dable insect will not issue from its hiding place. But, 
when darkness promises security, it then issues from every 
enmer of the bed, drops from the tester, crawls from behind 
the arras, and travels, with great assiduity, to the unhappy 
patient, who vainly wishes for rest and refreshment It is 
generally vain to destroy one only, as there are hundreds 
more to revenge their companion's fate ; so that the person 
who thus is subject to be bitten remains the whole night, 
like a sentinel upon duty, rather watching the approach of 
fresh invaders, than inviting the pleasing approach of 
I sleep. 

) Nor are these insects less disagreeable from their nau- 
I seous stench, than their unceasing appetite. When they 
begin to crawl, the whole bed is infected with the smell; 
but if they are accidentally killed, then it is insupportable. 
These are a part of the inconveniences that result from 
the persecution of these odious insects ; but, happily for 
Great Britain, they multiply less in that island than in 
any part of the continent. They are said to have been 
introduced there in the fir timber which was brought over 
to rebuild London, aflei^the fire of 1666. In France and 
Italy, the beds, particularly in their inns, swarm with 
them ; and every piece of furniture seexns to afford them 
a retreat. They grow larger also with them than in England, 
and bite with more cruel s^petite. 

This animal, if examined minutely, appears to consist 
of three principal parts ; the head, the corslet, and the bel- 
ly. It has two brown eyes, that are very small and a little 
prominent, besides two feelers with three joints : under- 
neath th^se, there is a crooked trunk, which i^ its instru^ 
s6 
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ment of torture, and which, when not in motion, lies cloee 
upon the breast The breast is a kind of ring; in wMch 
are placed the two first pairs of legs. The belly consists 
of nine rings; under which are placed the two pairs of 
legs more, making six in all. Each leg has three joints, 
which form the thigh, the leg, and the foot, which is arm- 
ed with a crooked claw, like a hook. The body is smooth 
except a few short hairs, that may be seen by the micro- 
scope, about the vent, and on the two last rings. Its 
sight is so exquisite, that the instant it perceives the light 
it generally makes good its retreat ; and they are seldom 
caught, though the bed swarms with them. 

Cleanliness seems to be the best antidote to remove 
these nauseous insects; and wherever that is wanting, 
their increase seems but a just punishment Indeed, they 
are sometimes found in such numbers among old furniture, 
and neglected chambers, exposed to the south, that want- 
ing other sustenance, they devour each other. They are 
also enemies to other vermin, and destroy fleas very ef- 
fectually ; so that we seldom have the double persecution 
of different vermin in the same bed. Of the Bug kind 
LinnsBus reckons up forty. 

THE SURINAM BUG* 




The genus to which this belongs is divided into di£ferent 
sections, the whole number of species being above one 
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himdred. The common bed Bug has no wings ; but the 
field Bug's all have wings, and inhabit plants as various aH 
their shape and colour. The Surinam Bug, thus named 
by Madame Merian, who first discovered this frightfiil in- 
sect at Surinam, and figured it firom life in her inimitable 
collection, firom which our figure is taken, is the largest 
known species of the cimex tribe, measuring tlu^e inches 
and a half firom head to tail, and six inches in circumfer* 
ence. It is of a rich brown colour, armed with a single 
sharp spine on the head, and another at the anus ; the 
eyes are black and very prominent; there are two large 
dark brown spots on the thorax, about the size of peas;' 
two others more oblong behind ; and others of various 
fonns and sizes on the fore legs ; the elytra are reticu- 
lated with white, and are very thick and strong ; the in- 
terior wings are membranaceous, and of a delicate straw 
colour. This is not only the largest, but the most de- 
structive and voracious, of the genus, attacking and de- 
vouring, in its creeping state, toads, fi'ogs, lizards, aquatic 
insects, and even fish; and, in its winged state, preying 
Qpon reptiles, birds, and the larger animals, and even on 
the weaker individuals of its own family. 

THE COMMON WOOD LOUSE 
Is seldom above half an inch long, and a quarter of an 
inch broad. The colour is of a livid black, especially 
when found about dunghills, and on the ground : but those 
that are to be met with under tiles, and in drier places, 
are of the colour of the hair of an ass. It has fourteen feet, 
seven on each side ; and they have only one joint each, 
which is scarcely perceivable. It has two short feelers; 
the body is of an oval shape ; and ike sides, near the feet, 
aire dentated like a saw. When it is touched, it rolls it- 
self up in a sort of ball. It is often found among rotten 
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timber, and on decayed trees : in winter it lies hid in the 
oreTices of walls, and all sorts of buildings. The male 
is easily distinguishable from the female, being less, and 
more slender. The eggs they lay are white and shining, 
like seed pearls, and are very numerous ; more properly 
speaking, however, when excluded, the young have all 
the appearance of an egg^ yet they are alive, and, without 
throwing off any shell, stir and move about with great 
vivacity ; so that this animal may properly be said to be 
viviparous. The little worms at first seem scarcely able 
to stir ; but they soon feed, and become very brisk. Of 
this insect Ldnnieus makes three species. 

THE MONOCULUS, OR ARBORESCENT 
WATER FLEA. 
This animal, which is of the size of a Flea, appears to the 
sight, unassisted by the microscope, to have but one eye ; 
for the eyes, by reason of the smallness of the head, seem 
to be joined to each other : they are situated in the trunk 
of this insect, and the beak is likewise very small and 
sharp pointed. The structure of the eye is seen by the 
microscope to be reticulated, or made like a net ; and the 
trunk of the insect, by which it feeds, is not only small 
and sharp, but also transparent. The insects are of a 
blood red colour ; and sometimes are seen in such multi- 
tudes on the surface of standing water, as to make it ap- 
pear all over red, whence many fanciful people have 
thought the water to be turned into blood. 

Of all the parts of this animal, its branching arms, and 
the motion it makes with them in the water, deserve our 
greatest attention* By these the little creature can move 
in a straight line ; waving its arms, as a bird does its wings 
in the air, sometimes upward, sometimes downward, some* 
times to the right, sometimes to the left, yet still continu- 



AKBORESCENT WATKE FULL^TIIE SCORPION. 99 

' ing to proceed in a ri^t line. By stiikingthe water with 
its arms, it can ascend with great velocity ; and by strik- 
i iog in a contrary direction, it dives with equal ease. As 
' these motions are very rapid, the little animal appears to 
jomp in the water, its head always tending to the surface, 
; ind its tail stretched downward. When a number of 
I tiiem are gamboling on a pool in the sun, the glitter of 
their wing cases makes them look like sparks of fire. 
This insect is produced firom an eggj which, when exclu- 
ded, is carried on the back of the female, and soon is seen 
floating in the water round her. Its appearance at first is 
that of a very small whitish insect, endued with a very 
nimble motion. Except in colour, it suffers no change, 
only continuing to grow larger and redder, as it grows old. 
They sometimes remain several days on the surface of the 
water, and sometimes are seen at the bottom only ; but 
they are never at rest They change their skin, like most 
other insects ; and the cast skin resembles the insect itself 
80 exactly, that one might mistake the mask for the ani- 
«aL 

THE SCORPION. 




There is scarcely an insect without wings that is not ob- 
iioxious to man : the smallest have the power of annoying 
him, either by biting or stinging him ; and though each is 
hi itself contemptible, they become formidable from their 
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numbers. But of all this class, there is none so terrible as 
the Scorpion, whose shape is hideous, whose size among^ 
the insect tribe is enormous, and whose sting is generally 
&tal. 

The Scorpion is one of the largest of the insect tribet, 
and not less terrible from its size than its malignity. It 
resembles a lobster somewhat in shape, but is infinitely 
more hideous. There have been enumerated nine differ- 
ent kinds of this dangerous insect, chiefly distinguished 
by their colour : there being Scorpions yellow, brown, and 
ash coloured ; others that are the colour of rusty iron, 
^ green, pale yellow, black, claret colour, white, and gray. 
There are four principal parts distinguishable in this 
animal : the head, the breast, the belly, and the tail. The 
Scorpion's head seems, as it were, joined to the breast ; in 
the middle of which are seen two eyes ; and a little more 
forward, two eyes more, placed in the fore part of the head: 
these eyes are so small, that they are scarcely perceive 
able ; and it is probable the animal has but little occasion 
for seeing. The mouth is furnished with two jaif s ; t||p 
undermost is divided into two,, and the parts notched into 
each other, which serves the animal as teeth, and with 
which it breaks its food, and thrusts it into its mouth : these 
the Scorpion can at pleasure pull back into its mouth, so 
that no part of them can be seen. On each side of the 
head are two arms, each composed of four joints ; the last . 
of which is large, with strong muscles, and made in the 
manner of a lobster's claw. Below the breast are eight 
articulate.d legs, each divided into six joints ; the twt> 
hindmost of which are each provided with two crooked 
claws, and here and there covered with hair. The belly 
is divided into seven litde rings ; from the lowest of which 
is continued a tail, composed of six joints, which are bristly, 
and formed like little globes, tlie last being armed with a 
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I crooked stmg. This is that fatal instrument which renders 
[this insect so formidable : it is long, pointed, hard, and hol- 
[low; it is pierced near the base by two small holes, 
[through which, when the animal stings, it ejects a drop of 
|x>ison, which is white, caustic, and fetal. The reservoir 
in which this poison is kept, is a small bladder near the 
tail, into which the venom is distilled by a peculiar appa- 
ratus. If this bladder be gently pressed, the venom will 
be seen issuing out through the two holes above mention- 
ed ; 80 that it appears, that when the animal stings, tfie 
bladder is pressed, and the venom issues through the two 
\ qwrtures into the wound. 

There are few animals more formidable, or more truly 
I mischievous, than the Scorpion. As it takes refuge in a 
' small place, and is generally found sheltering in houses, 
! 80 it cannot be otherwise than that it must frequently sting 
those among whom it resides. In some of the towns of 
Italy, and in France, in the province of Languedoc, it is 
one of the greatest pests that torment mankind ; but its 
malignity in Europe is trifling, when compared to what 
the natives of Africa and the East are known to expe- 
rience. In Batavia, where they grow' twelve inches long, 
there is no removing any piece of furniture, without the 
utmost danger of being stung by them. 
I Bosman assures us that, along the Gold Coast, they are 
often found larger than a lobster ; and that their sting is 
inevitably fatal. In Europe, the general size of this ani- 
mal does not exceed two or three inches ; and its sting 
is very seldom found to be fatal. Maupertius, who 
made several experiments on the Scorpion of Languedoc, 
foond it by no means so invariably dangerous as it had tiU 
then been represented. 

From his experiments, indeed, it appears that many 
circumstances, which are utterly unknown, must contribute 
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to give efficacy to the Scorpion's venom ; but whether it| 
food, long fasting, the season, the nature of the vessels il 
vounds, or its state of maturity, contribute to or retard iti 
malignity, is yet to be ascertained by succeeding observer 

The Scorpion of the tropical climates being much 1b 
ger than the former, is probably much more venonciov 
Helbigius, however, who resided many years in the £2a 
assures us, that he was often stung by the Scorpion, an! 
never receivec^ any material injury from the wound: a 
painful tumour generally ensued ; but he always cured iM 
by rubbing the part with a piece of iron or stone, as hm 
had seen the Indians practise before him, until the flesd^j 
became insensible. Seba, Moore, and Bosman, however|| 
give a very different account of the scorpion's maligrnityi 
and assert that, unless speedily relieved, the wound be-i 
comes fatal I 

It is certain that no animal in the creation seems endued 
with such an irascible nature. 

Volckammer tried the courage of the Scorpion against 
the large spider, and enclosed several of both kinds in 
glass vessels for that purpose.* The success of this com- 
bat was very remarkable. The spider at first used all its 
efforts to entangle the Scorpion in its web, which it im- 
mediately began spinning ; but the Scorpion rescued it- 
aelf from the danger by stinging its adversary to death: 
it soon after cut off, with its claws, all the legs of the spi- 
der, and then sucked all the internal parts at its leisure. 
If the Scorpion's skin had not been hard, Volckammer is 
of opinion that the spider would have obtained the vic- 
tory; for he had often seen one of these spiders destroy 
a toad. 

The fierce spirit of this animal is equally dangerous to 

* Ephemerides, Dec. 11, 1687. Observ. 224. 
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liown species ; for Scorpions are the cruelest enemies to 
iKh other. Maupertius put ahout a hundred of them to- 
phei in the same glass ; and they scarcely came into con- 
ict, when they began to exert all their rage in mutual de- 
traction : there was nothing to be seen but one univer- 
pleamage, without any distinction of age or sex ; so that, 
a few days, there remained only fourteen, which had 
iQed and devoured all the rest 

E their unnatural malignity is still more apparent, in 
cruelty to their offspring. He enclosed a female 
ion, big with young, in a glass vessel, and she was 
jRen to devour them as fkst as they were excluded ; there 
b«s but one of the whole number that escaped the gene- 
Ill destruction, by taking refuge on the back of its parent ; 
Ind this soon after revenged the cause of its brethren, by 
Iflling the old one in its turn. 

Were it worth the trouble, these animals might be kept 
liriDg as long as curiosity should think proper. Their chief 
i)od is worms and insects ; and, upon a proper supply of 
ftese, their lives might be lengthened to their natural 
eitent How long that may be we are not told ; but if we 
nay aigue from analogy, it cannot be less than seven or 
eight years ; and, perhaps, in the larger kind, double that 
imation. As they have somewhat the form of the lobster, 
•othey resemble that animal in casting their shell, or more 
yioperly, their skin ; since it is softer by far than the cover- 
ing of the lobster, and set with hairs ; which grow from 
it in great abundance, particularly at the joinings. The 
young lie in the womb of the parent, each covered up in 
rto own membrane, to the number of forty or fifty, and uni- 
ted to each other by an oblong thread, so as to exhibit al- 
together the form of a chaplet 

There is, however, a Scorpion of America, produced 
from the egg, in the manner of the spider. The eggs 
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are no larger than pins' points ; and they are dep 
in a web, which they spin from their bodies, and ca 
about with them till they are hatched. As soon as 1 
young ones are excluded from the shell, they get up 
the back of the parent, who turns her tail over them, i 
defends them with her sting. It seems probable, therefbj 
that captivity produces that unnatural disposition in i 
Scorpion, which induces it to destroy its young ; since, ^ 
liberty, it is found to protect them with such uncea 
assiduity. 

1 

THE SCOLOPENDRA AlSfD GALLY-WORM. i 

Of these hideous and angry insects we know little, excejjl 
the figure and the noxious qualities. Though with tl 
there are insects somewhat resembling them in fold 
we are placed at a happy distance from such as ad 
really formidable. With us they seldom grow abovt 
aji inch long ; in the tropical climates they are often 
found above a quarter of a yard. 

The Scolopendra is otherwise called the CenHpAi 
from the number of its feet ; and it is very common in 
many parts of the world, especially between the trop- 
ics. Those of the East Indies, where they grow to 
the largest size, and are sometimes more than a foot in 
length, are of a ruddy colour, and as thick as a man's 
finger ; they consist of many joints ; and from eacb 
joint is a leg on each side : they are covered with hair, 
and seem to have no eyes; but there are two feelers 
on the head, which they make use of to find out the 
way they are to pass : the head is very round, with 
two small sharp teeth, with which they inflict wounds 
that are very painful and dangerous. A sailor that was 
bit by one on board a ship, felt an excessive pain, and 
his life was supposed to be in danger : however, he re- 
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iveied, by the application of three roasted onions to the 
irt; and was soon quite well. Of this animal there 
different kinds : some living, like worms, in holes in 
earth ; others under stones, and among rotten wood : 
\ that nothing is more dangerous than removing those 
Mances in the places where they breed. 
The Gaily- worm differs from the Scolopendra, in hav- 
g double the number of feet ; there being two on each 
de,to every joint of the body. Some of these are smooth, 
id others hairy ; some are yellow, some black, and some 
rown. They are found among decayed trees, between 
le wood and the bark ; as also among stones that are cov- 
with moss. They all, when touched, contract them- 
ilve, rolling themselves up like a ball. Whatever may be 
lir qualities in the tropical parts of the world, in Europe 
sy are perfectly harmless ; having been often handled 
id irritated, without any vindictive consequences. 
j All these, as well as tlie scorpion, are supposed to be 
produced perfect from the parent, or the egg ; and to un- 
dergo no changes after their first exclusion. They are 
I «een of all sizes ; and this is a sufficient inducement to 
suppose that they preserve their first appearance through 
their whole existence. It is probable, however, that, like 
most of this class, they often change their skins ; but of 
this we have no certain information. 

THE LEECH, 
From its uses in medicine, is one of those insects that 
^man has taken care to propagate : but, of a great va- 
riety, one kind only is considered as serviceable. The 
Horse Leech, which is the largest of all, and grows to 
four inches in length, with a glossy black surface, is of 
no use, as it Will not stick to the skin ; the Snail Leech 
^ but an inch in length ; and though it will stick, is not 
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large enough to extract a sufficient quantity of blood frod 
the patient ; the Broad-tailed Leech, which grows to d 
inch and a half in length, with the back raised into a sa| 
of a ridge, will stick but on very few occasions ; it is tl( 
large Brown Leech with a whitish belly, that is made i 
of in medicine, and whose history best merits our 
riosity. 

The Leech has the general figure of a worm, and is i 
as long as one's middle finger. Its skin is composed of ri 
by means of which it is possessed of its agility, and swiiiis| 
water. It contracts itself when out of water, in such a i 
ner that, when touched, it is not above an inch long, 
has a small head, and a black skin, edged with a yellow 1 
on each side, with some yellowish spots on the back. TlKJ 
belly also, which is of a reddish colour, is marked witlj 
whitish yellow spots. But the most remarkable part of tfai^ 
animal is the mouth, which is composed of two lips, that 
take whatever form the insect finds convenient. When m 
rest, the opening is usually triangular ; and within it aitj 
placed three very sharp teeth, capable of piercing notonl)| 
the human skin, but also that of a horse or an c^. Still 
deeper in the head is discovered the tongue, which is coia* 
posed of a strong fleshy substance, and which serves t0 
assist the animal in sucking, when it has inflicted its tripla 
wound ; for no sooner is this voracious creature applied (o 
the skin, than it buries its teeth therein, then closes its lips 
round the wound which it has made ; and thus, in the mao- 
ner of a cupping-glass, extracts the blood as it flows to thAJ 
different orifices. ' 

In examining this animal's form &rther towards the tail, 
it is seen to have a gullet, and an intestinal canal, into 
which the blood flows in great abundance. On each side 
of this are seen running along several little bladdirs, which} 
when the animal is empty, seem to be filled. with nothiog | 
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It water ; but when it is gorging blood, they seem to 

bminnnicate with the intestines, and receive a large por- 

bn of the blood which flows into the body. If these blad- 

ta should be considered as so many stomachs, then eveiy 

^h will be found to have tweuty-four. But what is 

lost extraordinaiy of all in this animal's formation is, that, 

^agh it takes so large a quantity of food, it has no anus 

^passage to eject it from the body when it has been di- 

ested. On the contrary, the blood which the Leech has 

ins sacked remains for several months clotted within its 

iAj, blackened a little by the change, but no way putre- 

ed, and very little altered in its texture or consistence. ^ In 

phat manner it passes through the animal's body, or how 

jk contributes to its nourishment, is not easily accounted 

jk. The water in which they are kept is very little dis- 

Moured by their continuance ; they cannot be supposed 

EJturn the blood by the same passage through which it 
taken in ; it only remains, therefore, that it goes off 
agh the pores of the body, and that these are suffi-* 
wently large to permit its exclusion. 
I Btit it is not in this instance alone that the Leech differs 
Iram aU other insects. It was remarked in a fi>rmer section^ 
that the whole insect tribe had the opening into their lungs 
jUaced in their sides ; and that they breathed through those 
ipertares as other animals through the mouth. A drop of 
ofl poured on the sides of a wasp, t bee, or a worm, would 
pcMy suffocate them, by stopping up the passages through 
♦Mch they breathe ; but it is otherwise with the Leech, 
fer this animal may be immersed in oil without injuiy ; nay, 
it will live therein ; and the only damage it will sustain is, 
that when taken out, it will be seen to cast a fine pellucid 
^ exactly of the shape of the animal, after which it is as 
•lert and vigorous as before. It appears from this, that the 
^ech breatiies through the mouth ; and, in fkct, it has a 
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motion that seems to resemble the ax;t of respiration inj 
more perfect animals ; but concerning all this we are veiy; 
much in the dark. ^ 

This Leech is viviparous, and produces its young one 
after the other, to the number of forty or fifty at a birth. It 
is probable that, like the snail, each insect contains the twa 
sexes, and that it impregnates, and is impregnated, in the 
same manner. The young ones are chiefly found, in the: 
month of July, in shallow running waters, and particularly 
where they are tepified by the rays of the sun. The larg«i 
ones are chiefly sought after ; and, being put into a glaai 
vessel filled with water, they remain for months, nay, for. 
yeals, without taking any other subsistence. But they 
never breed in this confinement ; and, consequently, what 
regards that part of their history still remains obscure. 

In England they seldom grow to above four inches; 
but in the East they are found from six to seven. 
Their pools there abound with them in such nuinbers, 
that it would be dangerous bathing there, if firom no other 
consideration. The English sailors and soldiers, who 
during the last war were obliged to walk in those countries 
through marshy grounds, talk with terror of the number of 
Leeches that infested them on their march. Even in some 
parts of Europe they increase so as to become formidable. 
Sedelius, a German physician, relates, that a girl of nine 
years old, who was keeping sheep near the city of Bomst, 
in Poland, perceiving a soldier making up to her, went to 
hide herself in a neighbouring marsh, among some bushes j 
but the number of Leeches was so great in that place, and ; 
they stuck to her so close, that the poor creature expired 
from the quantity of blood which she lost by their united 
efforts. Nor is this much to be wondered at, since one of 
these insects, of a large size, will draw about an ounce of 
blood. 

When Leeches are to be applied, the best way is to take 
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i tbemfiomthe water in wiiich they aie contained, about an 
I jKNir before, for they thos became mwe yoiacioiis, and fts- 
i ten more readfly. When satorated with blood, they gen- 
mBj fall off of themselves ; but if it be thooght necesaaiy 
^ take them fiom the woond, care ^oold be used to poll 
otbem reiy gently, or even to qninkle them with salt, if tiiey 
gODOtiDae to adhere ; for if they be plucked rudely away, it 
most frequently happens that they leave their teeth in the 
vtmnd, which makes a very troublesome inflammation, and 
9 often attended with danger. If they be slow in fixing to 
tim pert, they are often enticed by rubbing it with milk, or 
blood, or water mixed with sugar. As salt is poison to moat 
JDsecta, many people throw it upon the Leech when it hap 
dropped from the wound, which causea it to disgorge the 
blood it has swallowed, and it is then kept for repeated 
application. They seldom, however, stick after this ope- 
ntion ; and, as the price is but small, fresh Leeches should 
always be applied whenever such an application is thought 
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CHAP, xra, ( 

The Second Order of ln8ecl8,»^Th€ Draqok-Fi*¥ Th 

Ant-Lion....2^ Grasshopper.... ntfliOciwi«»T%£ Grm 

West Indian Locu8t„„Tke House Cricket The Booi 

Cnckd..„T7ie Mole Cnckei,...Th€ EARwiG„„TAe Frott 

jrorm.....The Water Fly.....The Waltr Smrpion Th 

Ephemera. j 



We come now to a second order of insects, tliat are pro 
duced from the egg, like the former, but not in a perti^cl 
state ; for, when first excluded, they are without wingi 
To this order we may, in the first place, refer tht 

LIBELLULA, OR DRAGON-FLY- 




Of all the fiies which adorn or diversify the face of na* 
ture, these are the most various and the most beautiful; 
they are of all colours; green, blue, crimson, scarlet, 
white, &c. 

They are distinguished fVom all other flies by the length 
of their bodies, the largeness of their eyes, and the beauti- 
ful transparency of their wings, which are four in number^ 
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They sre seen in sinmiier fljring wHli great rapidity near 

eveiy hedge, and by eveiy romiing brook ; they sometbneB 

itfle on the leaves of idants, and sometimes keep for 

together on the wing. 
Dragon dies, though theie are three or four diflfeient 
yet agree in the most striking parts of their history, 
one account may serve for alL The largest sort are 
foond from two to three inches long ; their tail 
forked ; their body divided into eleven rings ; their 03^68 
large, homy, and transparent, divided by a nmnber of 
kiteTBections; and their wings, that always lie fiat when 
fthey are at rest, are of a beautiful glossy transparency ; 
^ftnnelames shining like silver, and sometimes glistening 
ike gold. Within the month are to be seen two teeth, 
covered with a beautiful lip: with these the creatures 
finte fiercely when they are taken ; but their bite is not 
tenomous. 

These insects, beautifiil as they are, are produced from 

^gs, which are deposited in the water, where they re- 

\ main for some time without seeming life or motion. They 

[ are ejected by the female into the water in clusters, like 

^ a bunch of grapes, where they sink to the bottom by their 

utural weight, and continue in that state till the young 

ones find strength enough to break the shell, and to sep- 

i arate firom each other. The form in which they first show 

I life is that of a worm with six legs, bearing a strong re^ 

semblance to the Dragon-Fly in its winged state, except 

that the wings are yet concealed within a sheath pciculiar 

I to this animal. The rudiments of these appear in bunches 

' en the back, within which the wings are folded up into 

I each other, while all the colours and varieties of pakitboig 

1 appear transparent through the skin. These animals, up- 

on quitting the eggy still continue in the water, wheie 

tfaey creep and swim, but do not move swiftly. They 

c2 



58 NATTTRAL HUITOAT. 

have likewise a sharp sight, and immediately sink to tbd 
bottom, if any one comes to the places where they livQ^ 
or whenever they perceive the least uncommon object 
Their food at that time is soft mud and the glutinous eartlqp 
substances that are foUnd at the bottoms 

In this state, its mode of locomotion is of a truly singn^ 
lar kind. Its abdomen is, in fact, a syringe. When tb0 
piston is drawn up, the pressure of the fluid fills the v»»-- 
cnum. The piston is then thrust down, the water is ex* 
polled, and the consequent resistance of the element n 
which it swims moves the Libellula forward in the oppo* 
site direction. 

When these animals prepare to change from their rep> 
tile to their flying state, they then move out of the water 
to a dry place ; as into grass, to pieces of wood, stone, at 
any thing else they meet with. They there firmly fix; 
their acute claws ; and, for a short time, continue quits i 
immoveable, as if meditating on the change they are to 
undergo. It is then observed, that the skin first open! 
on the head and back ; and out of this opening they ex* 
hibit their .real head and eyes, and at length their aX 
legs ; whilst, in the mean time, the hollow and empty skin,^ 
or slough of tiieir legs, remains firmly fixed in its place. 
Afi;er this, the creature creeps forward by degrees; and 
by thiis means draws first its wings, and then its body, oat 
of the skin ; and, proceeding a little farther, sits at rest* 
for iome time, as if immoveable. During this time the 
wings, which were moist and folded, begin by degrees tD 
expand themselves, and to make smooth and even aE 
those plaits which were laid against each other, like a 
closed fan. The body is likewise insensibly extended, 
until all the limbs have obtained their proper size and di- 
mensions. 

No animal is more amply fitted for motion, subsi«tence, 
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md enjoyment As it haunts and seeks after |t8 food Hj- 
pg in the air, nature has provided it with two large eyes, 
jrJiich make almost the whole head, and which resemble 
{jittering mother-of-pearL 

As the wings are long, and the legs short, they seldom 
fenik, but are ever seen either resting or flying. .I^kk^ 

i Thus they are seen, adorning the summer witha prO"''4r^^ 
lision of beauty, lightly traveising the air in a thouiaMpd flr 
lirections, and expanding the most beautiful coloureio - 
jke sun. The garden, tiie forest, the hedges, and the 
hvulet?, are animated by their sports ; and there are few 
vho have been brought up in the country, who have not 
tniployed part of their childhood in the pursuit 

But while these beautiful flies appear to us so idly and 
isDocently employed, they ar^ in fact the greatest tyrants 
«f the insect tribe ; and, like the hawk among birds, are 
«ily hovering up and down to seize their prey. They 
tie the strongest and the most courageous of all winged 
BBects ; nor is there one, how large soever, that they will 
ttot attack and devour. The blue fly, the bee, the wasp, 
•nd the hornet make their constant prey ; and even the' 
butterfly, that spreads so large a wing, is often caught 
ind treated without mercy. Their appetite seems to know 
no bounds ; they spend the whole day in the pursuit, and 
kave been seen to devour three times their own size in 
the capture of a single hour. They seize their prey fly- 
ing, with their six claws, and tear it easily to pieces with 
their teeth, which are capable of inflicting troublesome 
irounds. 

THE ANT-LION. 
ALTRoueH this animal properly belongs to no order of in- 
sects, yety as it is changed into a fly very much resambliag ^ -*- 
c8 
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that previously described, it may not be improper to giv^' 
its history here. 

The Ant^Lion, in its reptile state, is of the size of acoosh 
mon wood-louse, but somewhat broader. It has a pretty 
long head, and roundish body, which becomes a little nar- 

wer towards the tail. The colour is a dirty gray, specie 
led with black, and the body is composed of (several &I 
njjlga, which slip one upon another. It has six feet, foot 
of which are fixed to the breast, and two to the neck. Tlie 
head is small and flat; and before there are twolEtli# 
smooth horns and feelers, which are hard, about a qnazter 
of an inch long, and crooked at the ends. At the basis of 
the feelers there are two small black lively eyes, by which 
it can see the smallest object, as is easily discovered by its 
starting from every thing that approaches. 

To a form so unpromising, and so ill provided fcft ih» 
purposes of rapacity, this animal unites the most ravenost 
appetites in nature ; but to mark its imbecility still strong* 
er, as other animals have wings oe feet to enable themio 
ildvance towards their prey, the AntrLion is unprovided 
with such assistance from either. It has legs indeed, bat 
these only enable it to run backward, so that it could ai 
soon die as make the smallest progressive motion. Thni^ 
ftmished and rapacious as it ever seems, iis prey muit 
Qome to it, or rather into the snare provided for it, or the 
insidious assassin must starve. 

But Nature, that has denied it strength or swiftness, has 
given it an equivalent in cunning ; so that no animal fasM 
more sumptuously, without ever stirring from its xetreat 
For this purpose, it chooses a dry sandy place, at the fi)ot 
of a wall, or under some shelter, in order to preserve its 
machinations from the rain. The driest and most aan^ 
a|K>t is die most proper for it ; because a heavy elp^ged 
earth would defeat its labour. When it goes about to dig 
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%e hole where it takes its prey, it begins to bend the hind- 
er part of its body, which is pointed, and thus works back- 
wird: making, after several attempts, a circular furrow 
vMdIi serves to mark out the size of the hole it intends 
mking, as the ancients marked out the limits of a city 
widi a plough. Within this first furrow it digs a second, 
ien a third, and afterwards others, which are always less 
Am the preceding. Then it begins to deepen its hole, 
■nking lower and lower into the sand, which it throws 
with its horns, or feelers, towards the edges, as we see men 
tfarow np sand in a gravel pit Thus, by repeating its fiv- 
boDBtU around^ the sand is thrown up in a circle about 
fte edge of the pit, until the hole is quite completed. This 
liole ii always formed in a perfect circle ; and the pit itself 
resembles ike inside of an inverted funneL I^ in the 
Moae of its work, it is impeded by any small stones, it 
lihooB them, one by one, on its head, and jerks them out 
beyond the excavation. 

l%e work being thus with great labour finiahed, the in- 
adkns insect places itself in ambush, hiding itself in the 
bottom under the sand in such a manner that its two horns 
•aonde the bottom of the pit A]l the sides of this pit&ll 
ate made of the most loose and crumbling materials ; so 
tint scarcely any insect can climb up that has once got 
krnn to the bottom. Conscious of this, the Ant-Lion re- 
mills m patient expectation, ready to profit by that acci- 
to which throws some heedless little animal into hia den* 
If then, by misfortune, an ant, a wood-louse, or a small ca^ 
(rpillar, walks too near the edge of the precipice, the sand 
{jiTOB way beneath them, and they fall to the bott<»n of th« 
pit, where they meet inevitable destruction. The fidl of a 
ibg^ grain of sand gives the creature notice at the hot-* 
ton of its cave; and it never fails to sally forth to seiae 
Von its prey. It happens sometimes, however, that the 
g4 
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ant or the wood-louse is too nimble, and rons np the side 
of the pitfall before the other can make ready to seize it 
The Ant-Lion has then another contrivance, still more 
wonderful than the former; for, by means of its broad/ 
head and feelers, it has a method of throwing up a shower 
of sand which falls upon the struggling captive with tre- 
mendous weight, and once more crushes it -down to the | 
bottom. 

When the prey is reduced to a husk, and nothing but > 
the external form remains, the next care of the Ant-Lum i 
is to remove the body from its cell ; therefore, taking up 
the wasted trunk with its feelers, it throws it, with wonder- 
ful strength, at least six inches from the edge of its hole ; 
and then patiently sets about mending the breaches which 
its fortifications had received in the last engagement. 

When the Ant-Lion attains a certain age, in which it is 
to change into another form, it then leaves off its nsual 
rapacious habits. 

These animals are produced in autumn, and generally 
live a year, and perhaps two, before they assume a winged 
form. 

When the time of chajige approaches, if the insect finds 
its little cell convenient, it seeks no other : if it is obliged 
to remove, after furrowing up the sand, it hides itself under 
it, horns and all. It there spins a thread, in the Tifw»TFTf»«f i 
of the spider ; which being made of a glutinous substance, 
and being humid firom the moisture of its body, sticks to 
the little particles of sand among which it is spun ; and in 
proportion as it is thus excluded, the insect rolls up its 
web, sand and all, into a ball, of which itself is the centre. 
This ball is about half an inch in diameter ; and within it 
the insect resides, in an apartment sufficiently spacious for 
all its movements. The outside is composed of sand end 
silk ; the inside is lined with silk only, of a fins pearl 
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coloor, extremely delicate, and perfectly beautiful. But, 
though the work is so curious within, it exhibits nothing, 
to external appearance, but a lump of sand ; and thus es- 
capes the search of birds, that might otherwise disturb 
the inhabitant within* 

The insect continues thus shut up for six weeks or two 
hsonths ; and gradually parts with its eyes, its feelers, its 
ieet, and its skin ; all which are thrust into a comer of the 
ianer apartment, like a rag. The insect then appears al- 
most in its winged state, except that there is a thin skin which 
imps up the wings, and which appears to be nothing else 
hot a liquor dried on their outside. Still, however, the lit- 
tle animal is too delicate and tender to venture from its 
retreat ; but continues enclosed for some time longer : at 
length, when the members of this new insect have ac- 
quired the necessary consistence and vigour, it tears open 
its lodging*, and breaks through its wall. For this purpose, 
it has two teeth like those of grasshoppers, with which it 
eats through, and enlarges the opening, till it gets out Its 
hody, which is turned like a screw, takes up no more than 
the space of a quarter of an inch ; but when it is unfolded, 
it becomes half an inch in length ; while its wings, that 
seemed to occupy the smallest space, in two minutes' tipe 
^old, and become longer than the body. In short, it be- 
comes a large and beautiful fly, of the libellula kind, with 
& long, slender body, of a brown colour ; a small head, with 
^ge bright eyes, long slender legs, and four large, tran- 
^Kurent, reticulated wings. The rest of its habits resemble 
that insect whose form it bears ; except that, instead of 
^pping its eggs in the water, it deposits them in sand, 
where they are soon batched into that rapacious insect, so 
justly admired for its method of catching its prey. 

c5 
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THE GRASSHOPPER, THE LOCUST, THE 
CRICKET, &c. 

That animal which is called the Gnusshopper, with us 
diffen greatly from the cicada of antiqmty ; for, as our ia- 
aect is active enough in hopping through the long* grmsif 
wbence it has taken its name, the cicada had not this pow- 
er, but either walked or flew. The little hissing note also 
« oicm Ghrasshopper is very different from the song of the 
cicada, which was louder, andfar more musical. 

Of this variegated tribe, the Little Grasshofpsr, that 




breeds in such plenty in every meadow, and that continued 
his chirping through the summer, is best known to us; 
and, by having its history, we shall be possessed of that 
.of all the rest This animal is of the colour of green 
leaves, except a line of brown which streaks the back, and 
two pale lines under the belly, and behind the legSL It 
may be divided into the head, the corslet, and the beOy. 
The head is oblong, regarding the earth, and bearing 
some resemblance to that of a horse. Its mouth is cove^ 
ed by a kind of round buckler jutting over it, and armed 
with teeth of a brown colour, hooked at the points. With- 
in the mouth is perceivable a large reddish tongue, fixed 
to the lower jaw. The feelers, or horns, are very long, ta^ 
pering on to a point, and the eyes are like two black 
specks, a little prominent The corslet is elevated, nar- 



M>w, aimed above and below by two serrated spines. The 
back is armed with a strong buckler, to which the muBcles 
ef the legs are firmly bound ; and round these muscles are 
seen the vessels by which the animal breathes, as white as 
«M>w. The last pair of legs are much longer and stronger 
than the first two pair, fortified by thick muscles, and very 
-wqII formed for leaping. It has four wmgs; the anterior 
ones springing fix>m the second pair of legs, the posterior 
from the third pair. The hinder wings are much finer and 
more expajosive than the foremost, and are the principal in-^ 
sboments of its flight The belly is considerably large, 
eomposed of eight rings, and terminated by aforkytail, 
covered with down, like the tail of a rat When examin- 
ed internally, besides the gullet, we discover a small stom- 
ach ; and behind that a very large one, wrinkled and finr- 
rowed withinside ; lower down there is still a third ; so 
that it is not without reason that all the animals of this o^ 
der are said to chew the cud, as they so much resemble 
naninating animals in their internal conformation. 

A. short time after the Grasshopper assumes its wings, 
it fins the meadow with its note; which, like that among* 
biids, is a call to courtship. The male only of^this tribe is 
vocal ; and upon examining it at the base of the wings, 
tbere will be found a little hole in its body, covered with 
a fine transparent membrane. This is thought, by Linneas, 
to be the instrument it employs in singing ; but others aie 
of ofnnioii, the sound is produced by rubbing its hinder 
legs against each other : however this may be, the note of 
one male is seldom heard, but it is returned by another ; 
ukI the two little animals, after many mutual insults of 
this kind, are seen to meet and fight desperately. The fe- 
n»le is generally the reward of victory ; for, ^er the com- 
bat, the male seizes her with his teeth behind the neck, 
aad thos keeps her for several hoixn, 
c6 
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Towards tlie latter end of autumn, the female prepares 
to deposit her burthen ; and her body is then seen greatly 
distended with her eggs, which she carries to the number 
of a hundred and fifty. In order to make a proper lodg- 
ment in the earth for them, nature has furnished her will] 
an instrument at her tail, somewhat resembling a two- 
edged sword, which she can sheathe and unsheathe at 
pleasure ; with this she pierces the earth as deep as she is 
able ; and into the hole which her instrument has made, 
she deposits her eggs, one after the other. 

Having thus provided for the continuation of her poster- 
ity, the animal herself does not long survive ; but, ajs the 
winter approaches, she dries up, seems to feel the effects 
of age, and dies from a total decay. Some, however, assert, 
that she is killed by the cold ; and others, that she is eat- 
en by worms ; but certain it is, that neither the male nor 
female are ever seen to survive the winter. In the mean 
time, the eggs which have been deposited continue unal- 
tered, either by the severity of the season, or the retardation 
of the spring. THey axe of an oval figure, white, and of 
the consistence of horn : their size nearly equals that of a^ 
grain of anise : they are enveloped in the body within a i 
covering, branched all over with veins and arteries ; and 
when excluded, they crack, on being pressed betweeaj 
the fingers : their substance within is a whitish, viscoiui 
and transparent fluid. 

Generally, about the beginning of May, every egg pro* 
duces an insect, about the size of a flea ; these at first are 
of a whitish colour ; at the end of two or three days the| 
turn black ; and soon after they become of a reddish brown 
They appear, from the beginning, like Grasshoppers waon 
in^ wings ; a^d hop among the grass, as soon as ezcludedJ 
with great agility. J 

Yet still they are by n^ means arrived at their state ol 
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M perfection ; although they bear a strong resemblance 
to the animal in its perfect form. They want, or seem to 
want, the wings, which they are at last seen to assmne ; and 
can only hop among the grass, without being able to fly. 
The wings, however, are not wanting, but are concealed 
within four little bunches, that seem to deform the sides of 
Ihe animal : there they lie rolled up in a most curious man- 
: ner, and occupying a smaller space than one could con- 
[ ceive. Indeed, all insects, whatever transmutations they 
i seem to undergo, are yet brought forth with those very 
limbs, parts, and wings, which they afterwards seem to ac- 
quire. In the most helpless caterpillar, there are still to be 
seen the rudiments of that beautiful plumage which it after- 
wards expands when a butterfly: and though many new 
parts seem unfolded to the view, the animal acquires 
none but such as it was from the beginning possess- 
ed of. 

The Grasshopper,. that for above twenty days ^m its 
exclusion has continued without the use of its wings, 
which were folded up to its body, at length prepares for 
its emancipation, and for a life of greater liberty and pleas- 
ure. To make the proper dispositions for the approach- 
ing change, it ceases from its grassy food, and seeks about 
for a convenient place, beneath some thorn or thistle, that 
may protect it from an accidental shower. The same Ifl^ 
borious writhings and workings, heavings and palpitationa, 
which we have remarked in every other insect upon an 
approaching change, are exhibited in this. 

At length, the skin covering the head and breast is seen 
dividing above the neck ; the head is seen issuing oat 
fiist from the bursting skin ; the efforts stifl continuing^ 
the other parts follow successively ; so that the litde ani- 
mal, with its long feelers,^ legs and ail, works its way 
from the old skin, that remains fixed to the thistle or the 
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thorn. It is, indeed, inconceiveabk how the insect thus 
extricates itself from so exact a sheath as that which cov- 
eted every part of its body. 

The Grasshopper, thus disengaged from its ottter skin, 
appears in its perfect form ; but then so feeble, and its 
body so soft and tender, that it may be moulded like wai. 
It is no longer of that obscure colour which it exhibited 
hefore, but a greenish white, which becomes more vivid 
«0 the moisture on the surfhce is dried away. Still, how- 
ever, the animal continues to show no signs of life, but 
wppeaxB quite spent and fiitigued with its labour for more 
than an hour together. During this time, the body is dry- 
ing, and the wings unfolding to their greatest expansioii; 
end the curious observer will perceive them, fold after 
fidd, opening to the sun, tiU at last they become longer 
than the two hinder legs. The insect's body also is length- 
ened during this operation, and it becomes much niioie 
beautiful than before. 

These insects are generally vocal in the midst of sum- 
mer; and they are heard at sun-setting much louder than 
daring the heat of the day. They feed upon grass; 
and, if their belly be pressed, they will be seen to reton 
the juices of the plants tiiey have last fed upon. Thongh 
unwilling to fly, and slow in flight, particularly when the 
weadier is moist or cool, they are sometimes seen to fly 
to ooDsiderable distances. If they are caught by one of 
the hinder legs, they quickly disengage themselves firom 
it, and leave th^ leg behind them. This, however, does 
not grow again, as with crabs or spiders ; for as they are 
aaimals but of a single year's continuance, they have AOt 
sufficient time for repairing these accidental misfortoneB. 
Th& loss of their leg also prevents them from flying; for, 
being unable to lift themselves in the air, they have not 
room upon the ground for the pioper expansion of their 
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wings. If they be handled roughly, they will bite veiy 
fiercely ; and when they fly, they make a noise with their 
wings. They generally keep in the plain, where the 
grass is Inmiriant, and the ground rich and fertile : there 
they deposit their eggs, particularly in those cracks which 
aie formed by the heat of the sun. 

Such are the habits and nature of these little vocal in- 
sects, that swarm in our meadows, and enliven the land- 
scape. The larger kinds only differ from them in size, in 
rapidity of flight, and the powers of injuring mankind, by 
swarming upon the productions of the earth. The quan- 
tity of grass which a few Grasshoppers that sport in the 
fields can destroy is trifling ; but when a swarm of Lo- 




custs two or three miles long, and several yards deep, 
settle upon a field, the consequences are frightfuL The 
annals of every country are marked with the devastation 
which such a multitude of insects produces ; and though 
they seldom visit Europe in such dangerous swarms as 
fomerly, yet, in some of the southern kingdoms, they are 
still formidable. Those which have, at uncertain intervals, 
visited Europe, in our memory, are supposed to have come 
from Africa, and the animal is called the Great Brtnm 
Locust It was seen in several parts of England, in the 
year 1748, and many dreadful consequences were appr^ 
bended from its appearance. This insect is about three 
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inches long ; and has two horns, or feelers, an inch in 
length. The head pud horns are of a brownish colour ; 
it is blue about the mouth, as also on the inside of the 
larger legs. The shield that covers the back is green- 
ish ; and the upper side of the body brown, spotted with 
black, and the under side purple. The upper wings are 
brown, with small dusky spots, with one larger at the tips ; 
the under wings are more transparent, and of a light 
brown, tinctured with green, but there is a dark cloud of 
spots near the tips. 

There is no animal in the creation that multiplies so fast 
as these, if the sun be w^rm, and the soil in which their 
eggs are deposited be dry. 

The Scripture, which was written in a country where 
the Locust made a distinguished feature in the picture of 
nature, has given us several very striking images of this 
animal's numbers and rapacity. It compares an army, 
where the numbers are almost infinite, to a swarm of Lo- 
custs: it describes them as rising out of the earth, where 
they are produced ; as pursuing a settled march to destroy 
the finiits of the earth, and cooperate with divine indigna- 
tion. 

When the Locusts take the field, as we are assured, they 
have a leader at their head, whose flight they observe, and 
pay a strict attention to all his motions. They appear at 
a distance, like a black cloud, which, as it approaches, gar 
thers upon the l\orizon, and almost hides the Hght of the 
day. It often happens, that the husbandman sees this in>- 
minent calamity pass away without doing iiim any mischief; 
and the whole swarm proceed onward to settle upon the 
labours of some less fortunate country* But wretched is 
the district upon which they settle : they ravage the mea- 
dow and the pasture ground; strip the trees of their 
leaves, QAd the garden of its beauty ; the visitation of a few 
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miniites destroys the expectations of a year; and a fiuaiiie 
I bat too frequently ensues. In their native tropical cli- 
mates^ they are not so dreadful as in the southern parts of 
Eoiope. There, though- the plain and the forest be strip- 
ped of their verdure, the power of vegetation is so great, 
I that an interval of three or four days repairs <the calamity : 
I but in the North of Europe, the verdure is the livery of 
s season ; and when lost, the inhabitants must wait till 
I the ensuing spring repairs the damage. Besides, in 
Iheir long flights to this part of the world, they are &m- 
: iahed by the fediousness or their journey, and are theio- 
ibre more voracious wherever they happen to settle. But it 
; JB not by what they devour that they do so much damage 
88 by what they destroy. Their very bite is thought to con- 
taminate the plant, and to prevent its vegetation. To use 
I the expression of the husbandman,, they burn whatever 
they touch ; and leave the marks of their devastation for 
two or three years ensuing. But if they be noxious while 
Hving, they are still more so when dead; for wherever 
they Mi, they infect the air in such a manner, thai the 
a&ell is insupportable. 

Orosius tells us, that in the year of the world 3800, there 
■ws an incredible number of Locusts which infested Africa ; 
«nd, after having eaten up every thing that was green, 
they flew off, and were drowned in the African sea ; where 
<^y caused such a stench, that the putrefying bodies of. 
hundreds of thousands of men could npt equal it 

In the year 1650, a cloud of Locusts was seen to enter 
Russia in three different places; and thence to spread 
themselves over Poland and Lithuania, in such astonish- 
ing multitudes, that the air was darkened, and the earth 
«>veredwith their numbers. In some places they were 
aeen lying dead, heaped upon each other four feet deep ; 
Mothers, they covered the surface like a black cloth: the 
trees bent beneath their weight; and the damage which 
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the country sustained exceeded computation. In Bcrbsry 
tiieir numbers axe formidable, and their yisits are frequent 
In the year 1724, Dr. Shaw was a witness in that countiy 
of their devastations. Their first appearance was about 
the latter end of March, when the wind had been south- 
erily for some time. In the beginning of April, their num- 
bers were so vastly increased, that, in the heat of the day, 
they formed themselves into large swarms, which appear- 
ed like clouds, and darkened the sun. In the middle of 
May, they began to disappear, retiring into the plains to 
deposit Uieir eggs. In the next month, being June, the 
young brood began to make their appearance, forming 
many compact bodies of several hundred yards square; 
which afterwards marching forward, climbed the trees, i 
walls, and houses, eating every thing that was green in i 
their way. The inhabitants, to stop their progress, formed 
trenches all over their fields and gardens, filling them with ; 
water. Some placed large quantities of heath, stubble, ; 
and BMck like combustible matter, in rows, and set them oa 
&e^ on the approach of the Locusts ; but all this was to no \ 
purpose ; for the trenches were quickly filled up, and the | 
fires put out by the vast number of swarms that succeeded ! 
eodi other. A day or two after one of these was in modoOi : 
others that were just hatched came to glean after theniy | 
gnawing off the young branches, and the very bark of the 
trees. Having lived near a month in this manner, they 
arrived at their full growth, and threw off their wcnrmlike 
state, by casting their skins. To prepare themselves &r 
this change, they fixed their hinder feet to some bush or 
twig, or comer of a stone, when immediately, by an undula^ 
ting motion usedfon this occasion, their heads would first a|^ 
pear, aud soon after the rest of their bodies. The whole , 
transformation was performed in seven or eight minutes* 
time ; aJBber which, they were a litde while in a languishing 
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condition ; but u soon as the son and air had hardened their 
I wings, and dried up the moisture that remained after ctet* 
ing off their sloughs, they returned again to their fonner 
greediness, with an addition hoth of strength and agilitjr* 
But they did not continue long in this state before they 
were entirely dispersed ; after laying; their eggs, directing 
i &eir course northward, and probably perished in the sea. 
It is said, that the holes these animals make, to deposit 
tiieii eggs, are four feet deep in the ground; the eggs are 
d)ont fourscore in number, of the size of caxraway comfits, 
and bundled up together in dusters. 

In some parts of the world, the inhabitants turn what 
seems a plague to their own advantage. Locusts are eaten 
l^ the natives in many kingdoms of the East ; and axe 
eaoght in small nets provided for that purpose. They 
parch them over the fire in an earthen pan ; and when 
their wings and legs are fallen off, they turn reddish, of the 
edour of boiled shrimps. Dampier has eaten them thna 
ptepared, and thinks them a tolerable dish. The natives 
of Barbary also eat them fried with salt ; and they aie 
nod to taste like crayfish. ^ 

There is a Locust in Tonquin, about the tiuckness of 
the top of a man's finger, and as long as the first joint. 
It breeds in the earth, in low grounds ; and in the monthfl 
of January and February, which is the season fox taking 
them, they issue from the earth in vast swarms. At first 
these can hardly fly, so that they often fall into the rivers in 
gteat numbers: however, the natives in these months 
Wfttch the rivers, and take them up in multitudes in small 
nets, l^ey either eat them fresh, broiled on the coah, 
er pickle them for keeping. They are considered b» a 
^eat delicacy in that part of the world, as well by the rich 
at tke poor. In the countries where they are eaten, they 
^ r^ularly brought to majdcet, and sold as larks or qixaili 
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in Europe. They must have heen a common food with the 
lews, as Moses, in the book of Leviticus, permits them to 
oat four different kinds of this animal, which he takes care 
to specify. This dish, however, has not yet made its way 
into the kitchens of the luxurious in Europe ; and though 
we may admire the delicacies of the East, we are as yet 
happily deprived of the power of imitation. 

The Crested Locust, which inhabits the East, is a 
highly beautiful animal, being of a bright red, with the 
body annulated with black, and the legs varied with yellow ; 
the upper wings are marked with variegations of dark and 
pale green ; the lower with transverse undulated streaks. , 
The length of this species, from head to tail, is about four 
inches ; and the expanse of wings from tip to tip, when 
fully extended, hardly less than seven inches and a hal£ 

Of all animals, however, of this noxious tribe, the Gxeat 
West Endian Locust, individually considered, is the most 
formidable. It is about the thickness of a goose quill, and 
the body is divided into nine or ten joints, in the whole 
about six or seven inches long. It has two small eyes, 
standing out of the hewid like those of crabs, and two feel- 
ers like long hair. The whole body is studded with small 
excrescences, which are not much bigger than the points 
of pins. The shape is roundish, and the body diminishes 
in circumference to the tail, which is forkei into two horns. 
Between these, there is a sort of sheath, containing a small 
dangerous sting. If any person happens to touch this 
insect, he is sure to be stung, and is immediately taken 
with a shivering and trembling all over the body ; which, 
however, may soon be put a stop to, by rubbing the place 
that was affected with a little palm oil. 

From the Locust we descend to the Cricket, which is a 
very inoffensive animal. Though there is a species of 
Ibis insect that lives entirely in the woods and fields, yet 
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that with which we toe best acquainted ia the Housb 
Cricket, whose voice is so well known behind a countty 
fire in a winter's evening. There is something so unusual 
in hearing a sound while we do not see the animal prodor 
cing it, nor discover the place whence it comes, that among 
the country people the chirping of the cricket is always 
held ominous ; and whether it deserts the fireside, or pays 
an unexpected visit, the credulous peasantry always find 
Bomething to be afraid o£ 




The Cricket very much resembles the grasshopper in its 
shape, its manner of ruminating, its voice, its leaping, and 
methods of propagation. It differs in its colour, which is 
uniformly of a rusty brown ; in its food, which is more va- 
rious ; and in its place of residence, which is most usually 
in the warmest chinks behind a country hearth. They are, 
in some measure, obliged to the bad masonry employed in 
making peasants' houses for their retreats. The smallesft 
chink serves to give them shelter, and where they once 
make their abode they are sure to propagate. They are 
of a most chilly nature, seldom leaving the fireside ; and if 
undisturbed, are seen to hop from their retreats to chirp at 
the blaze in the chimney. The Wood Cricket is the 
most timorous animal in nature ; but the Chimney Cricket, 
being used to noises, disregards them. Whether the voice 
of this animal is formed in the same manner with that of 
the grasshopper, is not yet ascertained ; nor do we wbH 
know the use of this voice, since anatomical inspection has 
iH)t been able to discover the smallest organs of bearing. 
Still, however, we can make no doubt of their power of 
^Btinguishing sounds, though probably not in the 'same 
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Buumer ^th tbe more perfect ranks of nature. Certaiii kl 
ifl^ that they have been often heard to call, and this enH m 
as regularly answered by another, although none bat the' 
males are vocal. 

They are very voracious little animals, and will eat 
bread, flour, meat, and scummings of pots ; but are partiO' 
olarly fond of sugar. They are a thirsty race, and show a 
great predilection for liquids, being often found drowned in 
pans of water, milk, or broth. Whatever is moist tliey 
affect ; and therefore frequently gnaw holes in wet wool- 
len stockings and aprons that are hung to the fire. 

The great Scaliger was particularly delighted with the 
chirping of Crickets, and kept several of them for his 
amusement, enclosed in a box, which he placed in a wenii 
situation. Others, on the contrary, think there is some* 
thing ominous and melancholy in the sound, uid use eveiy 
endeavour to banish this insect from their houses. 

Ledelius tells us of a woman who was very much io- 
eommoded by Crickets, and tried, but in vain, every meth- 
od of banishing them from her house. She at last acei* 
dentally succeeded; for having one day invited seven! 
guests to her house, where there was a wedding, in order j 
to increase the festivity of the entertainment, she procore^^ 
drams and trumpets to entertain them. The noise d I 
these was so much greater than what the little animate I 
were used to, that they instantly forsook their 8itaatJ0% ! 
tad were never heard in that mansion more. 

I 

THE FIELD CRICKET. I 

Ov thiv insect an' amusing account is given by the antbof I 
of tiie Natural History of Selbome. '^ There is (says he) 
a 6te^ abrupt pasture field, interspersed witii fUrze, cIobb | 
to the back of this village, well known by the name of ths 
Short Lithey consisting of a rocky dry soil, and incliiuD^ 



|l»tbe«lleniooa0im. Tliis spot ftbomKls with ihe CTrySw 
Jprni^pestriSy or Field Crieket ; which, though frequent in 
hese parts, is hy no means a common insect in many othsr 
[coantries. 

''As their cheerM summer cry cannot hot draw the ai* 
itendon of a naturalist, I have often gone down to examine 
ftc economy of these Chylli, and study their mode of life, 
'kt they are so shy and cautious that it is no easy matter 
^ get a sight of them ; for, feeling a person's footsteps as 
lie advances, they stop short in the midst of their song, 
and retire backward nimbly into their burrows, where they 
InriE till all suspicion of danger is over. 
I " At first we attempted to dig them out with a spade, but 
[vi&out any great success ; fbr either we could not get to 
^ bottom of the hole, which often tenninated under « 
I great stone ; or else, in breaking up the ground, we inad- 
vertently squeezed the poor insect to death. Out of one so 
"bmiied we took a multitude of eggs, which were long and 
ttUTow, of a yellow colour, and covered with a very tough 
akin. By this accident we learned to distinguish the male 
^btn the female ; the former of which is shining black, 
»wi&a golden stripe across his should^irs; the latter is 
wre dusky, more capacious about the abdomen, and cai^ 
^ a long sword-shaped weapon at her tail, which probably 
^ the instrument with which she deposits her eggs in enm^ 
tties and safe receptacles. 

"Where violent methods will not avail, more gentiie 
iD0Kiurwill often succeed ; and so it proved in the present 
tase; ^ though a spade be too boisterous and rough an 
' implement, a plant stalk of grass, gently insinuated into the 
^^^wns^ will probe their windings to the bottom, and quielt- 
lylring out the inhabitant 5 and thus the humanei inquirer ' 
*»y gratify his curiosity without injuring the object of it. 
7^is remarkable that, though these insects are f\]niished 
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with long legs behind, and brawny thighs for leaping, llki 
grasshoppers ; yet when driven from their holes they shoi 
no activity, but crawl along in a shiflless manner, so as eao 
ly to be taken : and again, though provided with a curiom 
apparatus of wings, yet they never exert them where then 
seems to be the greatest occasion. The males only maJ^i 
that shrilling noise, perhaps out of rivalry and emulatioit 
as is the case .with many animals which exert some spright- 
ly note during their breeding time : it is raised by a brisk 
friction of one wing against the other. They are solitaif 
beings, living singly male or female, each as it may happeni 
but iJiere must be a time when the sexes have some intei^ 
conrsey and then the wings may be useful perhaps doling 
the hours of night. When the males meet, they will figiit 
fiercely, as I found by some which I put into the crevioci 
of a dry stone wall, where I should have been glad tofaafi 
made them settle. For though they seemed distressed by 
being taken out of their knowledge, yet the first that gx* 
possession of the chinks would seize on any that were ob- 

'fruded upon them, with a vast row of serrated fiu^ 
With their strong jaws, toothed like the shears of a lob» 
star's daws, they perforate and round their curious regular 
cells, having no fore claws to dig, like the Mole CrickeL 
When taken in the hand, I could not but wonder that they 
never ofiTered to defend themselves, though armed with 
snch formidable weapons. Of such herbs as grow belbie 
the mouths of their burrows they eat indiscriminately ; and 
on a little platform, which they make just by, they diopi 
their dung; and never in the daytime seem to stir more 
than two or three inches from home. Sitting in tha e» 
trance of their caverns, they chirp all night as well as day, 

' from the middle of the month of May to the middle of July^ 
and in hot weather, when they are most vigorous, they i 
make the hills echo ; and, in the still hours of darkne^ 
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my be heard to a considerable distance. In the hegimang 
«f tiie season their notes are more faint and inward ; but 
become louder as the summer advances, and so die away^ 
igain by degrees. 

^Sounds do not always give us pleasure according to 
<beir sweetness and melody ; nor do harsh sounds always 
displease. We are more apt to be captivated or disgusted 
I with the associations which tliey promote, than with the 
I notes themselves. Thus the shrilling of the Field Cricket, 
though sharp and stridulous, yet marvellously delights 
some hearers, filling their minds with a train of summer 
ideas of every thing that is rural, verdurous, and joyous. 
• " About the tenth of March, the Crickets appear at the 
mouths of theu: cells, which they then open and bore, and 
diape very elegantly. All that I have ever seen at that 
season were in that pupa state, and had only the rudiments 
of wings lying under a skin or coat, which must be cast 
before the insect can arrive at its perfect state ; * from 
whence I should suppose that the old ones of last year do 
not always survive the winter. In August their holes begin 
to be obliterated, and the insects are seen no mc^re till 
sitting. 

" Not many sunmiers ago I endeavoured to transplwit a 
colony to the terrace in my garden, by boring deep holes 
in the sloping turf. The new inhabitants staifl some time 
and fed and sung ; but wandered away by degrees, and 
were heard at a further distance every morning ; so that 
it appears that on this emergency they made use of their 
.wings in attempting to return to the spot from which they 
were taken. 

''One of these Cr^kets, when confined in a paper cage, 

* We have obeenred that they cast their skins in April, which are 
then seen lying at the mouths of their holes. 

\ VOL. V. D 
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and set in the sun, and supplied with plants moistened with^ 
water, will feed and thrive, and become so loud and meny 
as to be irksome in the same room where a person is a^^ 
ting: if the plants are not wetted, it will die." 

But of all the Cricket kind, that which is called th» 
Mole Cricket is the most extraordinary. This animal ii 




the largest of all the iifcects with which we are acquainted 
in this country, being two inches and a half in length, ani 
three quarters of an inch in breadth. The colour is of 
dusky brown; and, at the extremity of the tail, there are 
two hairy excrescences, resembling, in some degree, th8 
tail of a mouse. The body consists of eight scaly jointiS 
or separate folds, is brown on the upper part, and morf 
deeply tinged below. The wings are long, narrow, anJ 
terminate in a sharp point, each having a blackish line run* 
ning down it : however, when they are extended, they ap- 
pear to be much broader than could at first sight be sup- 
posed. The shield of the breast is of a firm texture, oft 
blackish colour, and hairy. The fore feet, which are this 
animal's principal instruments of burrowing into the earth, 
are strong, webbed, and hairy ; it generally, however, rum 
backward; but it is commonly under ground, where it 
burrows even faster than a mole. It is thought also to be 
amphibious ; and capable of living underwater, as wellM 
under ground. 

Of all insects, this is the most detested by gardeners, » 
it chiefly resides in that ground which lies light, and wheit 
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it finds sufficient plenty under the surface. Thus, in a 
angle nigh t'& time, it will rim along a furrow which has been 
newly sown, and rob it of all its contents. Its legs are 
formed in such a manner, that it can penetrate the earth in 
every direction, before, behind, and above it. At night it 
ventures from its underground habitation, and, like the 
Cricket, has its chirping call. 

Nothing can exceed the care and assiduity which these 
wiimals exhibit in the preservation of their young. Wherev- 
er the nest is placed, there seems to be a fortification, 
•venues, and entrenchments, drawn round it : there are 
numberless winding ways that lead to it, and a ditch 
drawn about it, which few of its insect enemies are able to 
piss. A species of black-beetle often attacks the young ; 
lut the female places herself near the entrance of the nest, 
leizes behind on the assailing beetle, and bites it asunder. 
But their care is not confined to this only ; for, at the ap- 
Jioach of winter, they carry their nest entirely away, and 
link it deeper in the ground, so that the frost can have no 
Influence in retarding the young brood from coming to 
fmaturity. As the weather grows milder, they raise their 
magazine in proportion ; till, at last, they bring it as near 
the surface as they can, to receive the genial influence of 
the sun, without wholly exposing it to view ; yet should the 
frost unexpectedly return, they sink it again as before. 

THE GREAT LANTERN FLY. 

IThis is undoubtedly ^one of the most curious of insects : it 
is of a very considerable size, measuring nearly three 
inches and, a half from the .tip of the front to that of the 
tail, and about five inches and a half from wing's end to 
wing's end, when expanded : the body is of a lengthened 
oval shape, roundish or subcylindric, and divided into sev- 
'^ rings or segments : the length is nearly equal to the 
i d2 
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length of the rest of the animal, and is oval, inflated, and 
bent slightly upwards : the ground colour is an elegant yel- ' 
low, with a strong tinge of green in some parts, and marked 
with numerous bright red brown variegations in the form 
of stripes and spots : the wings are very large, of a yellow 
colour, most elegantly varied with brown undulations and 
spots, and the lower pair are decorated by a very large 
eye-shaped spot on the middle of each, the iris or border 
of the spot being red, and the centre half red and half 
semitransparent white : the head or lantern is pale yellow, 
with longitudinal red stripes. This beautiful insect is a 




native of Surinam and many other parts of South America, 
and during the night diffuses so strong a phosphoric splen- 
dour from its head or lantern, that it may be employed for 
the purpose of a candle or torch ; and it is said that three 
or four of these insects tied to the top of a stick, are fre- 
quently used by travellers for that purpose. A single one 
gives light enough to enable a person to read. | 
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THE EARWIG. 




We should still keep in memory, that all insects of the 
second order, though not produced quite perfect from the 
eggj yet want very little of their perfection, and require but 
a very small change to arrive at that state which fits them 
for flight and generation. 

Of all this class of insects, the Earwig undergoes the 
smallest change. This animal is so common, that it scarce 
needs a description : its swiftness, in the reptile state, is not 
less remarkable than its indefatigable velocity when upoif 
the wing. That it must be very prolific, appears from its 
numbers ; and that it is very harmless, every one's exjieri- 
ence can readily testify. It is provided with six feet, and 
tiro feelers : the tail is forked ; and with this it often at- 
tempts to defend itself against every assailant. But its 
attempts are only the threats of impotence ; they draw 
down the resentment of powerful animals, but no way 
serve to defend it The deformity of its figure, and its 
slender make, have also subjected it to an imputation, which, 
though entirely founded in prejudice, has more than once 
procm'ed its destruction. It is supposed, as the name im- 
ports, that it often enters into the ears of people sleeping; 
tiius causing madness, from the intolerable pain, and soon 
after death itself. 

. Indeed, the French name, which signifies the ear-piercer, 
wges the calumny against this harmless insect, in very 
i>3 
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plain terms : yet nothing can be more unjust ; the ear is 
already filled with a substance which prevents any insect 
from entering ; and, besides, it is well lined and defended 
with membranes, which would keep out any little animal, 
even though the ear-wax were away. These reproaches, 
therefore, are entirely groundless : but it were well if the 
accusations which gardeners bring against the Earwig 
were as slightly founded. There is nothing more certain, 
than that it lives among flowers, and destroys them. 
When fruit also has been wounded by flies, the Earwig I 
generally comes in for a second feast, and sucks those 
juices which tliey first began to broach. Still, however, i 
this insect is not so noxious as it would seem ; and seldom I 
is found but where the mischief has been originally begun \ 
by others. Like all of this class, the Earwig is hatched 
from an egg. As there are various kinds of this animal, 
so they choose different places to breed in : in general, 
'however, they lay tlieir eggs under the bark of plants, or 
in the clefts of trees, when beginning to decay. They pro- 
ceed from the egg in that reptile state in which they are 
most commonly seen ; and, as they grow larger, the wings 
bound under the skin begin to burgeon. It is amazijog 
how very little room four large wings take up before they 
are protruded ; for no person could ever conceive such an 
expansion of natural drapery could be rolled up in so small 
a packet The sheath in which they are enveloped, folds 
and covers them so neatly, that the animal seems quite 
destitute of wings ; and even when they are burst from 
their confinement, the animal, by the power of the muscles 
and joints which it has in the middle of its wings, can 
closely fold them into a very narrow compass. When the 
Earwig has become a winged insect, it flies in pursuit of 
the female, ceasing to feed, and is wholly employed in the 
business of propagation. It lives, in its winged state, but 
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a few days ; and, having taken car^ for the continuance of 
posterity, dries up, and dies, to all appearance consump- 
tive. 

To this order of insects we may also refer the Cucitow 
Spit, or Froth Worm, that is often found hid in that frothy 
matter which we find on the surface of plants. It has 
an oblong, obtuse body ; and a large head, with small eyesl 
The external wings, for it has four, are of a dusky blown 
colour, marked with two white spots : the head is black. 
The spume in which it is found wallowing is all of its own 
formation, and very much resembles frothy spittle. It 
proceeds from the vent of the animal, and other parts of 
the body ; and if it be wiped away, a new quantity will be 
quickly seen ejected from the little animal's body. With- 
in thi» spume, it is seen in time to acquire four tubercles 
on its back, wherein the wings are enclosed : these bursting, 
irom a reptile it becomes a winged animal ; and thus ren- 
dered perfect, it flies to meet its mate, and propagate its 
Mnd. 

THE WATER TIPULA 

Aiiso belongs to tliis class. It has an oblong, slender bo- 
dy, with four feet fixed upon the breast, and four feelers 
near the mouth. It has four weak wings, which do not at 
all seem proper for flying, but leaping only. 

But what this insect chiefly demands our attention for 
is the wonderful lightness wherewith it runs on the surface 
of the water, so as scarcely to put it in motion. It is some- 
times seen in rivers, and on their banks, especially under 
shady trees; and generally in swarms of several together. 

THE COMMON BOAT-FLT 

Also breeds in the same manner with those above-men- 
tioned. This animal is by some called the Notonecta, be- 
d4 
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cause it does not swim in the usual manner, upon its belly, 
but on its back : nor can we help admiring that fitness in 
this insect for its situation, as it feeds on the under side of 
plants which grow on the surface of the water ; and there- 
fore it is thus formed, with its mouth upwards, to take its 
food with greater convenience and ease. 

We may also add the Water Scorpion, which is a 
larger insect, being near an inch in length, and about half 
Rn inch in breadth. Its body is nearly oval, but very flat 
and thin ; and its tail long and pointed. The head is 
jsmall ; and the feelers appear like legs, resembling the 
claws of a scorpion, but without sharp points. This insect 
is generally found in ponds, and is extremely tyrannical 
«nd rapacious. 

It destroys, like a wolf among sheep, twenty times as 
many as its hunger requires. One of these, when put into 
a bason of water, in which were thirty or forty worms of 
the libellula kind, each as large as itself, destroyed them 
. all in a few minutes, getting on their backs, and piercing 
with its trunk through their body. These animals, how- 
ever, though so formidable to others, are nevertheless 
themselves greatly overrun with a little kind of louse, about 
the size of a nit, which very probably repays the injuiy 
which the Water Scorpion inflicts upon others. 

The Water Scorpions live in the water by day ; out of 
which they rise in the dusk of the evening into the air, 
and so flying from place to place oflen betake themselves, 
in quest of food, to other waters. The insect, before its 
wings are grown^ remains in the place where it was pro- 
duced ; but when come to its state of perfection, sallies 
forth in search of a companion of the other sex, in order 
to continue its noxious posterity. 
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The last insect we shall add to this second order is this 
EPHEMERA ; which, though not strictly belonging to it, 
jet seems ihore properly referred to this rank than any 
other. Indeed, we must not attend to the rigour of me- 
thod, in a history where Nature seems to take delight to 
sport in variety. 

That there should be a tribe of flies, whose duration 
extends but to a day, seems at first surprising ; but the 
wonder will increase when we are told, that some of this 
kind seem to be bom and die in the spaceof a single hour. 
The reptile, however, from which they are bred, is by no 
means so shortlived ; but is sometimes seen to live two 
years, and many times three years together. 

All Ephemeras, of which there are various kinds, are 
produced from the egg, in the form of worms ; whence 
they change into a more perfect form, namely, that of au- 
relias, which is a kind of middle state between a worm and 
a fly : and thence they take their last mutation, which ie 
into a beautiful fly, of longer or shorter duration, accord- 
ing to its kind. 

The Ephemera, in its fly state, is a very beautiful wing- 
ed insect, and has a sfrong similitude to the butterfly, both , 
from its shape and its wings. It is about the size of a 
midcQ^g butterfly ; but its wings difier, in not being cov- 
ered with the painted dust with which those of butterflies 
we adorned, and rendered opaque, for they are very trans- 
pareiit and very thin. These insects have four wings, the 
uppermost of which are much the largest: when the in- 
sect is at rest, it generally lays its wings one over the oth- 
er, on the back. The body is long, being formed of six 
nn^ythat are larger at the origin than near the extrem- 
ity; and from this a tail proceeds, that b longer than all 
the rest of the fly, and consists sometimes of three threads 
i>5 
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of an equal length, or sometimes of two long and one 
short 




I 

i 



The reptile which is to become a fly, and which is grant- 
ed so long a term, when compared to its latter duration , 
is an inhabitant of the water, and bears a very stt%ng re- 
semblance to fishes in many particulars, having gills by 
which it breathes at the bottom, and also the tapering 
form of aquatic animals. These insects have six scaly legfs 
fixed on their corslet Their head is triangular: the eyes 
are placed forward, and may be distinguished by their large- 
ness and colour. The mouth is furnished with teeth, and 
the body consists of six rings ; that next the corslet be- 
ing largest, but growing less and less to the end: the 
last ring is the shortest, fi-om which the three threads pnh 
ceed, which are as long as the whole body. Thus we sec 
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that the^ reptile bears a very strong resemblance to the fly ; 
^ and only requires wings, to be very near its perfection. 

As there are several kinds of this animal, their aurelias 
are consequently of different colours : some yellow, some 
brown, and some cream-coloured. Some of these also 
bore themselves cells at the bottom of the water, from 
which they never stir out, but feed upon the mud compo- 
sing the walls of their habitation, in contented captivity ; 
others, on the contrary, range about, go from the bottom 
to the surface, quit that element entirely to feed upon 
plants by the river sidej and then return to theb favourite 
element for safety and protection. 

The peculiar signs whereby to know that these reptiles 
▼ill change into flies in a short time, consist in a protube- 
ranee of the wings on the back. About that time, the 
smooth and depressed form of the upper part of the body 
is changed into a more swollen and rounder shape : so 
that the wings are, in some degree, visible through the ex- 
ternal sheath that covers them. As they are not natives 
of England, he who would see them in their greatest 
abundance must walk, about sunset, along the banks of 
the Rhine, or the Seine, near Paris ; where, for about 
three days, in the midst of the summer, he will be aston- 
ished 0.t their numbers and assiduity. The thickest de- 
scent of the flakes of snow in winter seems not to equal 
their number; the whole air seems alive with the new-born 
race, and the ^rth itself is all over covered with their re- 
mains. The aurelias, or reptile insects, that are as yet be- 
neath the surface of the water, wait only for the approach 
of evening to begin their transformation. The most in- 
dustrious shake off their old garments about eight; o'clock ; 
and those who are the most tardy are transformed before 
nine. 

We have already seen that the operation of change, in 
d6 
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other insects is laborious and painful ; but with these noth- 
ing seems shorter, or performed with greater ease. The ( 
aurelias are scarce lifted above the surface of the water, ' 
than their old sheathing skin bursts ; and through the cav- 
ity which is thus fprmed a Gy issues, whose wings at the 
same instant are unfolded, and at the same time lift it into 
the air. 

Millions and millions of aurelias rise in this manner to 
the surface, and at once become flies, and fill every quar- 
ter with their flutterings. But all these sports are shortly 
to have an end ; for as the little strangers live but an hour 
or two, the whole swarm soon falls to the ground, and 
covers the earth, like a deep snow, for several hundred 
yards, on every side of the river. Their numbers are 
then incredible, and every object they touch becomes fatal 
to them ; for they instantly die, if they even hit against 
each other. 

At this time, the males and females are very differently 
employed. The males, quite inactive, and apparently 
without desires, seem only bom to die : no way like the 
males of other insects, they neither follow, the opposite 
sex, nor bear any enmity to each other : after fluttering 
for an hour or two, they drop upon land, without seeming 
to receive wings for any other purpose but to satifify an 
idle curiosity. It is otherwise with the females ; they are 
scarce risen from the surface of the water, and have dried 
their wings, but they hasten to drop their eggs back 
again. If they happen also to flutter upon land, they depo- 
sit their burthen in the place where they drop. 

Of all insects, this appears to be the most prolific ; and 
it would seem that tliere was a necessity for such a sup- 
ply, as, in its reptile state, it is the favourite food of every 
kind of fresh- water fish. It is in vain that these little ani- 
mals form galleries at the bottom of the river, whence 
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they seldom remove ; many kinds of fish break in up- 
on their retreats, and thin their numbers. For this reason, 
fishermen are careful to provide themselves with these 
insects, as the most grateful bait; and thus turn the fish's 
rapacity to his own destruction. 

But, though the usual date of these flies is two or three 
hours at farthest, there are som^ kinds that live several 
days ; and one kind in particular, after quitting the water, 
has another case or skin to get rid of. These are often 
seen in the fields and woods, distant from the water ; but 
they are more frequently found in its vicinity. They are 
often found sticking upon walls and trees ; and frequently 
with the head downwards, without changing place, or 
having any sensible motion. They are then waiting for 
the moment when they shall be divested of their last in- 
eommodious garment, which, sometimes does not happen 
for two or three days together. 



CHAPTER XIV. 

Of hsects of the Third Ordtr.^CAT%KPii^AKs.,..Clumge 
io the Aurdia».„To the Butterfly..,JMioTBa..^Sinf(tdar 
Cau$efor ike Deatrudion of CaterpUlars.»,The SwaUouh 
faded BvUerJly... The Pcdnted Lady B%aJUrfly.„The SpMnx 
€ard{na..,.The Elm Moth..,.Tht DeaUCs Head Moih„.. 
The BihKwoKM,., Mode of gating iU^Jts Changes. 

CATERPILLARS 
Mat be easily distinguished from worms or maggots, by 
the number of their feet ; and by their producing butter- 
flies or moths. When the sun calls up vegetation, and 
vivifies the various eggs of insects, the Caterpillars are 
the first that are seen, upon almost every vegetable and 
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tree, eating its leaves, and preparing for a state of greater 
perfection. They have feet both before and behind; 
which not only enable them to move forward by a sort of 
steps made by their fore and hinder parts, but also to climb^ 
up vegetables, and to stretch themselves out from the 
boughs and stalks to reach their food at a distance. All 
of this class have from ejight feet, at the least, to sixteen ; 
and this may serve to distinguish them from the worm 
tribe, that never have so many. The animal into which 
they are converted is ^always a butterfly or a moth ; and 
these are always distinguished from other flies, by having 
their wings covered over with a painted dust, which gives 
them such various beauty. The wings of flies are trans- 
parent, as we see in the common flesh fly ; while those of 
beetles are hard, like horn : from such the wing of a but- 
terfly may be easily distinguished ; and words would ob- 
scure their differences. 

When the Caterpillar first bursts from the egg^ it is small 
and feeble ; its appetites are in proportion to its size, and 
it seems to make no great consumption : but as it increas- 
es in magnitude, it improves in its appetites ; so that, in 
its adult Caterpillar state, it is the most ravenous of all 
animals whatsoever. A single Caterpillar will eat double 
its own weight of leaves in a day, and yet seem no way 
disordered by the meal. What would mankind do, if their 
oxen or their horses were so voracious ? 




The body of the Caterpillar, when anatomically consid- 
ered, is found composed of ringsj whose circumference is 
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pretty near circular or oval. They are generally twelve 
in number, and ire all membranaceous ; by which Caterpil- 
lars may be distinguished from any other insect that nearly 
resembles them in form. The head of the Caterpillar is 
connected to the first ring by the neck, which is generally 
80 short and contracted that it is scarcely visible. All the 
covering of the head in Caterpillars seems to consist of 
shell ; and they have neither upper nor under jaw, for they 
are both pfaced rather vertically, and each jaw armed with a 
large thick tooth, which is singly equal to a number. 
With these the animals devour their food in such amazing 
quantities ; and, with these, some of the kind defend them- 
selves against their enemies. Though the moutli be ]w)t 
shut, the teeth are always uncovered ; and while the in- 
sect is in health, they are seldom without employment 
Whatever the Caterpillar devours, these teeth serve to 
chop into small pieces, and render the parts of the leaf fit 
for swallowing. Many kinds, while they are yet young, 
eat only the succulent part of the leaf, and leave all the 
fibres untouched ; others, however, attack the whole leaf, 
and eat it clean away. One may be amused, for a little 
time, in observing the avidity with which they are seen to 
feed ; some are seen eating the whole day ; others have 
their hours of repast ; some choose the night, and others 
the day. When the Caterpillar attacks a leaf, it places its 
body in such a manner that the edge of the leaf shall fall 
between its feet, which keeps it steady while the teeth 
are employed in cutting it : these fall upon the leaf, some- 
what in the manner of a pair of gardener's shears ; and 
every morsel is swallowed as soon as cut. Some Cater- 
pillars feed upon leaves so very narrow, that they are not 
broader than their mouths ; in this case the animal is seen 
to devour it fi*om the point, as we would eat a radish. 
As there are various kinds of Caterpillars, the number 
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of their feet are variouB; some having, eight and some 
sixteen. Of these feet, the six foremost are covered with 
a sort of shining gristle ; and are therefore called the shel- 
ly legs. The hindmost feet, whatever he their number, 
are soft and flexible, and are called membranaceous. Cat^ 
erpillars also, with regard to their external figure, are ei- 
ther smooth or hairy. The skin of the first kind is soft ta 
the touch, or hard, like shagreen ; the skin of the latter is 
hairy, and, as it were, thorny ; and generally, if handled, 
stings like nettles. 

Caterpillars, in general, have six small black epolB 
placed on- the circumference of the fore ring, and a litde 
t^he side of the head. -Three of these are larger than the 
rest, and are convex and transparent : these Reaumur takes 
to be the eyes of the Caterpillar; however, most of these 
reptiles have very little occasion for sight, and seem only 
to be directed by their feeling. 

But the parts of the Caterpillar's body which most just- 
ly demand our attention are the stigmata, as they are call- 
ed ; or those holes on the sides of its body, through which 
the animal is supposed to breathe. All along this insect^ 
body, on each side, these holes are easily discoverable. 
They are eighteen in number, nine on a side, rather near- 
er the belly than the back ; a hole for every ring, of which 
the animal's body is composed, except the second, the 
third, and the last These oval openings may be conside^ 
ed as so many mouths, through which the insect breathes; 
but with this difference, that as we have but one pair of 
lungs, the Caterpillar has no less than eighteen. It re- 
quires no great anatomical dexterity to discover these 
lungs in the larger kind of Caterpillars : they appear, it 
first view, to be hollow cartilaginous tubes, and of the colour 
of mother-of-pearl. These tubes are often seen to unite 
with each other ; some are perceived to open into the in- 
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I testmes : and some go to different parts of tho* surfkee of 
I tlie body. That these vessels serve to convey the air, ap- 
pears evidently from the famous experiment of Malpighi ; 
who, by stopping up the mouths of the stigmata with oil, 
quickly suffocated the animal, which was seen to die con- 
i.Tnlsed the instant after. In order to ascertain his theoiy, 
I lie rubbed oil upon other parts of the insect's body, leaving 
I &e stigmata free ; 'and this seemed to have no effect upon 
' the animal's health, but it continued to move and eat as 
usual: he rubbed oil on the stigmata of one side, and the 
tmmal underwent a partial convulsion, but recovered soon 
after. However, it ought to be observed, that air is not 
80 necessary to these as to the nobler ranks of animals, 
i since Caterpillars will live in an exhausted receiver for 
several days together; and though they seem dead at the 
bottom, yet, when taken out, recover, and resume their 
fomier vivacity. 

If the Caterpillar be cut open longitudinally along the 
back, its intestines will be perceived running directly in a 
straight line from the mouth to the anus. They resemble 
a number of small bags opening into each other; and 
strengthened on both sides by a fleshy cord, by which they 
are united. These insects are, upon many occasions, seen 
to cast forth the internal coat of their intestines with their 
food, in the changes which they so frequently undergo. 
Bat the intestines take up but a small part of the anim^'s 
body, if compared to the fatty substance in which they are 
involved. This substance changes its colour when the in- 
sect's metamorphosis begins to approach ; and from white 
it is usually seen to become yellow. If to these parts We 
add the Caterpillar's implements for spinning (for all Cater- 
piUars spin at one time or another), we shall have a rude 
sketch of this animal's conformation. 
The life of a Caterpillar seems one continiied succes* 
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sion of changes ; and it is seen to throw off one skin only 
to assume another ; which also is divested in its turn : and 
thus for eight or ten times successively. 

How laborious soever this operation may be, it is per- 
formed in the space of a minute ; and the animal, having 
thrown off its old skin, seems to enjoy new vigour, as well 
as to have acquired colouring and beauty. . Sometimes it 
happens that it takes a new appearance and colours very 
different from the old. Those that are hairy still preserve 
their covering, although their ancient skin seems not to 
have lost a single hair ; every hair appears to have been 
drawn, like a sword from the scabbard. The fact, how- 
ever, is, that a new crop of hair grows between the old 
skin and the new, and probably helps to throw off the ex- 
ternal covering. 

The Caterpillar having in this manner continued for 
several days feeding, and at intervals casting its skin^ be- 
gins at last to prepare for its change into an Aurelia. 

Preparatory to this important change, the Caterpillar 
most usually quits the plant or tree on which it fed ; or at 
least attaches itself to the stalk or the stem, more gladly 
than the leaves. It forsakes its food, and prepares, by 
fasting, to undergo its transmutation. 

Those of them which are capable of spinning them- 
selves a web set about this operation ; those which have 
already spun, awi^t the change in the best manner they are 
able. The web or cone, with which some cover them- 
selves, hides the Aurelia contained within from the view; 
but in others, where it is more transparent, the CaterpiUar, 
when it has done spinning, strikes in the claws of the two 
feet under the tail, and afterwards forces in the tail itself 
by contracting those claws, and violently striking the feet 
one against the other. If, however, they be taken from 
their web at this time, they agpear in a state of great 
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Jangour; and, incapable of walking, remain on that spot 
where they are placed. . In this condition they remain one 
or tiro days, {Mreparing to change into an Aurelia ; some- 
«iiat in the manner they made preparations for changing 
flieir skin. They then appear with their bodies bent into 
abow, which they now and then are seen to straighten : they 
loake no use of their legs ; but, if they attempt to change 
place, do it by the contortions of their body. 
! In proportion as their change into an Aurelia approaches, 
I fteir body becomes more and more bent ; while their ex- 
I tensions and convulsive contractions become more fre» 
^nent The hinder end of the body is the part which the 
inimal first disengages from its Caterpillar skin ; that part 
I of the skin remains empty, while the body is drawn up 
towards the head. In the same manner they disengage 
; themselves from the two succeeding rings ; so, that the 
animal is then lodged entirely in the fore part of its Cater- 
! pillar covering : that half which is abandoned remains ilac- 
•eid and empty ; while the fore part, on the contrary, is 
swollen and distended. The animal, having thus quitted 
the hinder part of its skin, to drive itself up into the fore 
part, still continues to heave and work as befoi« ; so that 
the flkuU is soon seen to burst into three pieces, and a longi- 
tudinal opj^ning is made in the three first rings of the body, 
through which the insect thrusts forth its naked body with 
strong efforts. Thus, at last, it entirely gets firee from its 
Caterpillar skin, and forever forsakes its most odious 
reptile form. 

The Caterpillar, thus stripped of its skin for the last 
time, is now become an Aurelia, in which the parts of the 
future Butterfly are all visible ; but in so soft a state that 
the smallest touch can discompose them« The animal is 
now become helpless and motionless. 

Immediately after being stripped of its Caterpillar skiui 
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it is of a green colour, especially in those parts which arb 
distended by an extraordinary afflux of animal moistwff^ 
but in ten or twelve hours after being thtrs exposed, il^ 
parts harden, the air forms its external covering into 
firm crust. 

From the beautiful and resplendent colour -with whid 
it is thus sometimes adorned, some authors have called 
a chrysalis, implying a creature made of gold. 

The Butterfly does not continue so long under the foit 
of an Aurelia as one would be apt to imagine. In geni 
ral, those Caterpillars that provide themselves with conel 
continue within them but a few days after the cone 
completely finished. Some, however, remain buried 
this artificial covering for eight or nine months, withodi 
taking the smallest sustenance during the whole time 
and though in the Caterpillar state no animals were so vo^ 
fttcious, when thus transformed they appear a miracle d 
abstinence. In all, sooner or later, the Butterfly hursti 
firom its prison : not only that natural prison which is fbnn- 
ed by the skin of the Aurelia, but also from that artificid 
one of silk, or any other substance in which it has enclo^ 
ed itself. •• 

If the animal be shut up within a cone, the Butterfly 
always gets rid of the natural internal skin of the Anrelii 
before it eats its way through the external covering wliidi 
its own industry has formed round it. In order to observe 
the manner in which it thus gets rid of the Aurelia cover- 
ing, we must cut open the cone, and then we shall have an 
opportunity of discovering the insect's efforts to emancipate 
itself from its natural shell. When this operation begins, 
there seems to be a violent agitation in the humours con- 
tained within the little animal's body. 

The skin of the head and legs first separates ; then the 
skin at the back flies open, and, dividing into two regular 
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poftioQfl, dkengagei the back and wings: then there like* 
wise happens another rapture in that portion which cover- 
ed the rings of the back of the Aurelia. After this, the 
Butterfly, as if fatigued with its struggles, remains very 
ipiiet £>r some time, with its wings pointed downwards, 
and its legs fixed in the skin which it has just thrown off. 
At first sight, the animal, just permitted the use of its 
wings, seems to want them entirely; they take up such 
little room, that one would wonder where they were hidden. 
But, soon after, they expand so rapidly that the eye can 
scarcely attend their unfolding. 

Nor is it their wings alone that are thus increased ; all 
their spots and paiatings, before so minute as to be scarce- 
ly discernible, are proportionably extended ; so that what 
a few minutes before seemed only a number of confused, 
umneaning points, now become distinct and most beautiftil 
Qfnaments. 

The wing, at the instant it is freed from its confinement, 
is considerably thicker than afterwards ; so that it spreads 
in all its dimensions, growing thinner as it becomes broad- 
er. Jf one^of the wings be plucked from the animal just 
set firee, it may be spread by the fingers, and will soon 
become as broad as the other which has been left behind. 
As the wings extend themselves so suddenly, they have 
Botyet had time to dry ; and accordingly appear like pieces 
of wet paper, soft and full of wrinkles. In about half an 
hour they are perfectly dry, their wrinkles entirely disap- 
pear, and the liitle animal assumes all its splendour. 
- The number of these beautiful animals is very great ; 
and though Linneeus has reckoned up above seven hundred 
aad sixty different kinds, the catalogue is still very incom- 
plete. Every collector of Butterflies can show undescrib- 
ed species, and such as are fond of minute discovery, can 
Iteie produce animals that have been examined only by 
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himself. In general, however, those of the waimeir 
climates are larger and more beautiful than suck as ait 
bred at home. 

The wings of Butterflies, as was observed, fully distiih 
guish them from flies of every other land. They are four 
in number ; and though two of them be cut off, the animd 
can fly with the two others remaining. They are, in theil 
own substance, transparent; but owe their opacity to 
beautiful dust with which they are covered : if we regafl 
the wing of a Butterfly with a good microscope, we shal 
perceive it studded over with a variety of little grains 
diflerent dimensions and forms, generally supported upoflt 
a footstalk, regularly laid upon the whole surface. Tfai| 
wing itself is composed of several membranes, which reiM 
der the construction very strong, though light ; and though 
it be covered over with thousands of these scales or studi| 
yet its weight is very little increased by the numbeft' 
The animal is with ease enabled to support itself a long 
while in the air, although its flight be not very grace&L 
When it designs to fly to a considerable distance, it afl« 
cends and descends alternately ; going sometimes to tbe 
right, sometimes to the left, without any apparent reasoa 
Upon closer examination, however, it will be found that it 
flies thus irregularly in pursuit of its mate : and as dogi 
bait and quarter the ground in pursuit of their game, so 
these insects traverse the air, in quest of their mates, whofi 
they can discover at more than ^ mile distance. 

If we prosecute our description of the Butterfly, the an- 
imal may be divided into three parts ; the head, the cors- 
let, and the body. 

The body is the hinder part of the Butterfly, and is cam- 
posed of rings, which are generally concealed under loBg 
hair, with which that part of the animal is clothed. Tb9 
corslet 18 more solid than the rest of the body, because the 
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Ibre wings, and the legs, are fixed therein. The legs are 
liz in number, although four only are made use of by the 
inimal ; the two fore legs being often so much concealed 
in the long hair of the body, that it is sometimes difficult to 
ttscover them. 
t But leaving the other parts of the Butterfly, let us turn 

E attention particularly to the head. The eyes of But- 
ies have not all the same form ; for, in some they are 
e, in others smal] ; in some they are the largest portion 
If a sphere, in others they are but a small part of it, and 
pDst appearing from the head. In all of them, however, 
Ihe outward coat has a lustre, in which may be discovered ' 
Mke various colours of the rainbow. When examined a 
ittle closely, it will be found to have the appearance of a 
lliultiplying glass ; having a great number of sides, or fa- 
iiets, in the manner of a brilliant cut diamond. In this par- 
'IScular,the eye of the Butterfly, and of most other insects, 
entirely correspond; and Leuwenhoek pretends that there 
l«re above six thousand facets on the cornea of a flea. 
{These animals, therefore, see not only with great clearness, 
but view every object multiplied in a surprising manner. 
Pnget adapted the cornea of a fly in such a position as to 
see objects through it by the means of a microscope ; and 
totiung could exceed the strangeness of its representations; 
a soldier, who wa^ seen through it, appeared like an ar- 
my of pigmies ; for while it multiplied, it also diminished 
the object : the arch of a bridge exhibited a spectacle more 
magnifioent than human skill could perform : the flame of 
a canfle «eemed a beautiful illumination. It still, how- 
ever, remains a doubt, whether the insect sees objects 
singly, as with one eye, or whether every facet is itself a 
complete eye, exhibiting its own object distinct from all 
Aerest 
Botterflieo, ias well as most other dying insects, have 
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two inatraments, like honis, on their heads, which are 
commonly called feelers. They differ from the hoAis of 
greater animals, in being moveable at their base ; and in 
having a great number of joints, by which means the in* 
sect is enabled to turn them in eveiy direction* Those 
of Butterflies are placed at the top of the head, pretty 
near the external edge of each eye. What the use of 
these instruments may be, which are thus formed with soi^ 
much art, and by a workman who does nothing without 
reason, is as yet unknowii to man. They may serve to 
guard the eye ; they may be of use to clean it ; or they 
may be the organ of some sense of which we are igno- 
rant ; but this is only explaining one difficulty by another. 

We are not so ignorant of the uses of the trunk, which 
few insects of the Butterfly kind are without This in- 
strument is placed exactly between the eyes ; and when 
the animal is not employed in seeking its nourishment, it 
is rolled up, like a curl. A Butterfly, when it is feeding, 
flies round some flower, and settles upon it The trunk 
is then uncurled, and thrust out either wholly or in part; 
and is employed in searching the flower to its very bot- 
tom, let it be ever so deep. This search being repeated 
seven or eight times, the Butterfly then passes to another; 
and continues to hover over those agreeable to its taste, 
like a bird over its prey. This trunk consists of two 
equal hollow tubes, nicely joined to each other, like the 
pipes of an organ. 

This tribe of insects has been divided into diurnal and 
nocturnal flies ; or, more properly speaking, into Butter- 
flies and Moths ; the one flying only by day, the other 
most usually on the wing in the night They may be 
easily distinguished from each other, by their horns or 
feelers ; those of the Butterfly being clubbed, or knobbed 
at the end ; those of the Moth, tapering finer and finer to* 
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ft point To express it technically, the feelers of Butter- 
flies are clavated ; those of Moths are filiform. 
' The Butterflies, as well as the Moths, employ the short 
life assigned them in a variety of enjoyments. Their 
^ whole tin^e is spent either in quest of food, which every 
j flower oflTers ; or in the pursuit of the female, whose ap- 
zh they can often perceive at above two miles dis- 

ace. Their sagacity in this particular is not less as- 
itonishing than true ; but by what sense they are thus capa- 
ble of distinguishing each other at such distances i^ not 
easy to conceive. It cannot be by the sight, since such 
small objects as they are must be utterly imperceptible, at 
half the distance at which they perceive each, other: it' 
can scareely be by the sense of smelling, since the animal 
appears to have no organs for that purpose. 

The general rule among insects is, that the female is 
larger than the male ; and this obtains particularly in the 
tribe we are describing. The body of the male is smaller 
and slenderer ; that of the female more thick and oval. 
!The eggs of the female Butterflies are disposed in the 
body like abed of chaplets; which, when excluded, are 
asually oval, and of a whitish colour : some, however, are 
quite round ; and others flatted, like a turnip. Thfe cover- 
ing or shell of the egg, though solid, is thin and transpa- 
i»nt; and in proportion as the caterpillar grows within the 
egg, the colours change, and are distributed differently. 
The Butterfly seems very well instructed by nature in its 
dioice of the plant, or leaf, where it shall deposit its bur- 
den. Each egg contains but one caterpillar; and it is 
requisite that this little animal, when excluded, should be 
near its peculiar provision. All the eggs of Butterflies 
are attached to the leaves of the favourite plant, by a sort' 
<tf size or glue ; where they continue, unobserved, unless 
carefully sought after. The eggs are sometimes placed 
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round the tender shoots of plants, in the form of bracelets, 
consisting of above two hundred in each, and generally 
surrounding the shoot, like a ring upon a finger. Some 
Butterflies secure their eggs irom the injuries of air, by 
covering them with hair, plucked from their own bodies, 
as birds sometimes are seen to make their nests ; so that { 
their eggs are thus kept warm,/ and also entirely con- 
cealed. 

The maxim which has been often urged against man, 
that he, of all other animals, is the only creature that is 
an enemy to its own kind, and that the human species 
only are found to destroy each other, has been adopted 
by persons who never considered the history of insects. 
Some of the caterpillar kind in particular, that seem fitted 
only to live upon leaves and plants, will, however, eat 
each other ; and the strongest will devour the weak, in 
preference to their vegetable food. That which lives 
upon the oak is found to seize any of its companions, 
which it conveniently can, by the first rings, and inflict a 
deadly wound : it then feasts in tranquillity on its prey, and 
leaves nothing of the animal but the hu^. 

But it is not from each other they have most to fear, as 
in general they are inofiensive ; and many of this tribe 
are found to live in a kind of society. Many kinds of flies 
lay their eggs either upon, or within their bodies ; and as 
these turn into worms, the caterpillar is seen to nourish a 
set of intestine enemies within its body, that must shortly 
be its destruction. Nature has taught flies, as well as all 
other animals, tlie surest method of perpetuating their 
kind. " Towards the end of August," says Reaumur, " 1 
perceived a little fly, of a beautiful gold colour, busily 
employed in the body of a large caterpillar, of that kind 
which feeds upon cabbage. I gently separated that part 
of the leaf on which these insects were placed, from the 
rest of the plant, and placed it where I might observe 
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them more at my ease. The fly, wholly taken up by the 
business in which it was employed, walked along the 
caterpillar's body, now and then remaining fixed to a par- 
ticular spot Upon this occasion, I perceived it every 
now and then dart a sting, which it carried at the end of 
it9 taU, into the caterpillar's body, and then drew it out 
again, to repeat the same operation in another place. It 
was not difficult for me to conjecture the business which 
engaged this animal so earnestly ; its whole aim was to 
deposit its eggs in the caterpillar's body ; which was to 
serve as a proper retreat for bringing them to perfection. 
The reptile thus rudely treated, seemed to bear all very 
patiently, only moving a little when stung too deeply ; 
which, however, the fly seemed entirely to disregard. I 
took particular care to feed this caterpillar ; which seem- 
ed to me to continue as voracious and vigorous as any of 
the rest of its kind. In about ten or twelve days, it 
changed into an aurelia, which seemed gradually to de» 
cline, and died : upon examining its internal parts, the aiv- 
imal was entirely devoured by worms ; which, however, 
did not come to perfection, as it is probable they . had not 
enough to sustain them within." 

THE ELM MOTH. 

The wings of this insect are white, with a double row of 
pale black spots across the middle : a ferruginous brown 
spot at the base, and another at the posterior margin of 
the first pair; likewise a similar spot on the interior mar- 
gin of the second pair. 

This species bears some affinity to the Current Moth, 
It is very rare, and has been hitherto found only in York- 
shire. It appears the third week in June. The larva 
feeds on the elm ; it is green, streaked with blaek, and 
has a black head. 

e2 
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THE SWALLOW-TAILED BUTTERFLY, 

Which bears the scientific name of PapUio Machaan, is 
reckoned the mo^ superb of the British species. It is not 
widely diffused, but occurs in the New Forest, and near 
Beverly and Bristol. The wings are tailed, with both sur- 
feces alike ; yellow with a brown border, in which are yel- 
low lanules ; the angle of the tail is fulvous. The larva 
feed on umbelliferous plants; the caterpillar is green, 
banded with black, marked with a row of red spots. There 




ore two broods, of which the first appears in May, having 
all the winter been in the pupa state ; the second comes 
forth in August. 

THE PAINTED LADY BUTTERFLY 

Is a species not very common. In some seasons, th^ 
insects appear in considerable numbers, and then again 
are not seen for several years. In point of beauty, this 
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has the highest claim of all ; its wings are indented, orange 
above, variegated with black and white beneath ; four eyes 
on the posterior pair Its larva feeds oq nettles, thistles, 




docks, and other herbage, by the sides of ditches, and 
I changes its state about the middle or latter end of July. 



THE SPHINX CAROLINA. 



The larva of this scarce Moth is green, with lateral 
spiracles on every segment, surrounded by a purple ring ; 
and the caudal spine is of the same colour. When full 
grown, they are thickest in the middle; their horn or 
tongue is generally curled; and they have two feelers. 




Their wings- are clouded, entire, and the posterior mar- 
gin is dotted with white ; the abdomen has five pairs of 
fulvous spots. 
b Ataerica, they are sometimes distinguished by the 
e3 
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name of Tobacco Moths, on account of their feeding en- 
tirely on tliat plant 

Tttje death's head hot a. 




This beautiful insect, whose scientific name is the Sphinx 
Jltropos, is one of the rarest of the Moths, and is found 
only in warm places. It alights on particular flowers, 
among which are the jasmine, the potato, and the wild 
solanums. Of its four wings, the feathers of which are 
particularly fine and glossy, the upper pair are of a rich 
dark gray, marked with white and orange ; while the un- 
der pair are of a glowing orange, with irregular black 
bands. The upper part of the abdomen is orange barred 
with black. The most remarkable part of this insect, 
however, is a sort of representation of a death^s head, 
which appears on the superior portion of the thorax. 
This is formed by a large irregular gray patch, having two 
black dots near the middle. 

Such an appearance cannot, of course, be regarded 
without terror by the superstitious. It has^ according- 
ly, often excited great alarm, and is even yet viewed 
with dislike by many persons. In one instance^ all the 
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nnns of -a convent were thrown into consternation, by one 

of these insects having flown in through a window. Nay, 

! a whole province has looked upon the Sphinx Atropos as 

the bringer of death. In Brittany the inhabitants were at 

one time afflicted with an epidemic disorder, which was 

koften fatal, and unusual numbers of these insects having 

kpeared at the same period, the people believed that 

Ppey came' to announce their destruction, and the Royal 

Academy was consulted, as to whether the Moths might 

. not be the cause of the disease. 

When hurt, the Sphinx Atropos utters a dismal and 
melancholy cry, like that of a mouse ; and this contributes 
to make it still more an object of dread. 

The caterpillar of this Moth is almost unequalled in 
this country for size and beauty. It is between four and 
I five inches long, bright in colour, and with conspicuous an- 
tenne and eyes. A brilliant yellow is the prevailing hue, 
^th a row of transverse stripes, azure and violet, on each 
side. The ends of the ^tripes, towards the back, are point- 
ed, and there are black dots, which the country peoplo 
consider as eyes. The caterpillar excites in the ig- 
norant and superstitious almost as much alarm as the 
Moth. 

THE SILKWORM. 
Though silk was anciently brought in small quantities to 
Rome, yet it was so scarce as to be sold for its weight in 
gold ; and was considered such a luxuriqus refinement in 
dress, that it was infamous for a man to appear in habits of 
which silk formed but half the composition. The empe- 
ror Aurelian refused his empress a silken robe, on account 
of its being too expensive. It was most probably brought 
among them from the remotest parts of the East ; since 
it was, at the time of which we are speaking, scarcely 

£4 
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known even in Persia. The insect that forms it is indige- 
nous to the East Indies and China, and to those countries 
the manufacturer was confined in ancient times. The 
Romans entertained the most erroneous ideas with re- 
spect to the manner in which it is produced. 




The Silkworrf is a large caterpillar, of a whitish colour, 
with twelve feet, and producing a butterfly of the moth 
kind. There are two methods of breeding Silkworms; 
for they may be left to grow, and remain at liberty upon 
the trees where tliey are hatched ; or they may be kept in 
a place built for that purpose, fed every day with fresh 
leaves. The first method is used in China, Tonquin, and 
other hot countries ; but to breed them in Europe, they 
must be sheltered and protected from every external inju- 
ry. For this purpose, a room is chosen, with a south as- 
pect; and the windows are so well glazed, as not to ad- 
mit the least air ; the walls are well built, and the planks 
of the floor exceeding close, so as to admit neither birds 
nor mice, nor even so much as an insect. In the middle 
there should bo four pillars erected, or four wooden posts, 
so placed as to form a pretty large square. Between these 
are different stories made with osier hurdles ; and under 
each hurdle there should be a floor, with an upright border 
all round. These hurdles and floors must hang upon pul- 
leys, so as to be placed or taken down at pleasure. 

When the worms are hatched, some tender mul1»erry 
leaves are provided, and placed in the cloth or paper box 
in which the eggs were laid, and which are large enough 
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to hold a great number. When they have acquired some 
strength, they mustfbe distributed on beds of mulberry 
leaves, in the different stories of the square in the middle 
of the room, round which a person may freely pass on ev- 
ery side. They will fix themselves to the leaves, and af- 
terwards to the sticks of the hurdles, when the leaves are 
devoured. They have then a thread, by which they can 
suspend themselves on occasion, to prevent any shock by 
a fall. Care must be taken that fresh leaves be brought 
every morning, which must be strewed very gently and 
equally over them j upon which the Silkijiras will forsake 
the remainder of the old leaves, which must be carefully 
taken away, and every thing kept very clean ; for nothing 
hurts these insects so much as moisture and uncleanliness. 
For this reason, the leaves must be gathered when th e 
weather is dry, and kept in a dry place, if it be necessary 
to lay in a store. As these animals have but a short time 
to live, they make use of every moment, and almost con- 
tmually are spinning, except at those intervals when they 
change their skins. If mulberry leaves be diflScult to be 
obtained, the leaves of lettuce or hollyhock will sustain 
them ; but they do not thrive so well upon their new diet ; 
and their silk will neither be so copious, nor of so good a 
quality. 

Though the judicious choice and careful management 
of their diet is absolutely necessary, yet there is another 
precaution of equal importance, which is to give them air, 
and open their chamber windows, at such times as the sun 
shines warmest. 

The worm at the time it bursts the shell is extremely 
small, and of a black colour ; but the head is of a more 
shming black than the rest of the body ; some days after, 
they begin to turn whitish, or of an ash coloured gray. Af- 
ter the skin begins to grow too rigid, or the animal is stint- 
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ed with it, the insect throws it oE, and appears clothed 
anew : it then becomes larger and much whiter, though it 
has a greenish cast. After some days, which are more or 
less, according to the different heat of the climate, or to 
the quality of the food, it leaves off eating, and seems to 
sleep for two days together : then it begins to stir, and 
puts itself into violent motions, till the skin falls off the 
second time, and is thrown aside at the animal's feet. All 
these changes are made in three weeks or a month's time; 
after which it begins to feed once more, still in its cater- 
pillar form, but||good deal differing from itself before its 
change. In a t^ days time it seems to sleep again ; and, 
when it awakes, it again changes its clothing, and contin- 
ues feeding as before. When it has thus taken a suffi- 
ciency of food, and its parts are disposed for assuming 
the aurelia form, the animal forsakes, for the last time, all 
food and society, and prepares itself a retreat to defend it 
from external injuries, while it is seemingly deprived of 
life and motion. 

This retreat is no other than its cone or ball of silk, 
which nature has taught it to compose with great art; 
and within which it buries itself, till it assumes its winged 
form. This cone or ball is spun from two little longish 
kinds of bags that lie above the intestines, and are filled 
with a gummy fluid, of a marigold colour. This is the 
substance of which the threads are formed ; and the little 
animal is furnished with a surprising apparatus for spin- 
ning it to the degree of fineness which its occasions may 
require. This instrument in some measure resembles a 
wire-drawer's machine, in which gold or silver threads are 
drawn to any degree of minuteness; and through this the 
animal draws its thread with great assiduity. As every 
thread proceeds from two gum bags, it is probable that 
each supplies its own ; v^hich, however, ar6 united, as they 
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proceed from the animal's body. If we examine the thread 
with a microscope it will be found that it is flatted on each 
side, and grooved along its length > whence we may infei^ 
that it is doubled just upon leaving the body; and that 
the two threads stick to each other by that gummy quality 
of which they are possessed. Previous to spinning its web, 
the Silkworm seeks out some convenient place to erect its 
cell, without any obstruction. When it has found a leai^ 
OD a chink fitted to its purpose, it begins to writhe its head 
in every direction, and fastens its thread on every side to 
the sides of its retreat. Though aU its first essays seem 
perfectly confused, yet they are not altogether without 
design ; there appears indeed no order or contrivance in 
ihe disposal of its first threada: they are by no means 
laid artfiilly over each other ; but are thrown out at ran- 
dom, to serve as an external shelter against rain ; for nature 
having appointed the animal to work upon trees in the open 
air, its habits remain, though it is brought; up in a warm 
apartment. 

Malpighi pretends to have observed six different layers 
in a single cone of silk : but what may be easily observed 
iS) that it is composed externally of a kind of rough cotton* 
like substance, which is called floss ; within, the thread is 
more distinct and even ; and next the body of the aurelia, 
the apartment seems lined with a substance of the hardness 
of paper, but of a much stronger consistence. It must 
not be supposed, that the thread which goes to compose 
the cone, is rolled round, as we roll a bobbin; on the 
contrary, it lies upon it in a very irregular manner, and 
winds off now from one side of the cone, and then from the 
other. This whole thread, if measured, will be found about 
&ree hundred yarda long : and so fine, that eight or ten of 
them are generally rolled ofl* into one by the manufactu- 
rer. The conei when completed, is in form like a pigeon's 
«6 
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eggy and more pointed at one end than the other : at the 
smaller end, the head of the aurelia is generally found ; and 
this is the place that the insect, when converted into a 
moth, is generally seen to burst through. 

It is generally a fortnight or three weeks before the aa- 
relia is changed into a moth ; but no sooner is the winged 




insect completely formed, than, having divested itself of its 
aurelia skin, it prepares to burst through its cone, or out- 
ward prison ; for this purpose it extends its head towards 
the point of the cone, butts with its eyes, which are rough, 
against the lining of its cell, wears it away, and at last 
pushes forward, through a passage which is small at first, 
but which enlarges as the animal increases its efforts for 
emancipation; while the tattered remnants of its aurelia 
skin lie in confusion within the cone, like a bundle of dirty 
linen. 

The animal, when thus set free from its double confine- 
ment, appears exhausted with fatigue, and seems produced 
for no other purpose but to transmit a future brood. It 
neither flies nor eats: there are few, however, of these an- 
imals^uffered to come to a state of maturity ; for as their 
bursting through the cone destroys the silk, the manufac- 
turers take care to kill the aurelia, by exposing it to the 
sun, before the moth comes to perfection. This done, they 
take off the floss, and throw the cones into warm water, 
stirring them till the first thread offers them a clue for 
winding all off. They generally take eight of the ailken 
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threads together ; the cones being still kept under water 
till a proper quantity of the silk is wound off; however, 
they do not take all ; for the latter parts grow weak, and, 
are of a bad colour. As to the paperlike substance which 
remains, some stain it with a variety of colours, to make 
artificial flowers, others let it lie in the water, till the glu- 
tinous matter which cements it is all dissolved : it is then 
carded like wool, spun with a wheel, and converted into 
silk stujQs of an inferior kind. 



CHAP. XV. 

Of the Fourth Order of Insects».The BEE...TAe Foreign 
B€€8...Humhle Bee,,,The Wood Be€..,The Mason Bee..,The 
Ground Bee„.The Leaf-cutting Be€..,The Wall Bec^Tht 
YeUow hairy Bee...The Wasp...T^ Homet,.The Sdiiwry 
Wa3p...The Ichneumon Fly...The Ant»,The TermUes.,.Tke 
Sugar Ants„.The South American AntSA^The JSTeio Hol- 
land Ants...The BEETLE...r^c May Bug».Th€ Great Stag 
BeeUc-The Tumhle-dung„.The King of the Beetle8,..The 
Elephant Beetle...The Gigantic Cockroach.*,The Burying 

\> Sylph..,The Diamond Beetle,»Thi Great Water Beetle.^ 
The GloW'V}orm,»The Cantharide8.»The Kermes..,The 
Cochineal...The GaU Insect...The GNAT...rAc Tipula... 
2^ Gad Fly. 

In the foregoing part we treated of caterpillars changing 
into butterflies ; in the present will be given the history of 
grubs changing into their corresponding winged animala 
These, like the former, undergo, their transformation, and 
appear as grubs or maggots, and at last as winged insects. 
Some of these have four transparent wings, as Bees ; B<mie 
have two membraneous cases to their wings, as Beetles; 
and some have but two wi^gSf which are transparent, a» 
Ants. 
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no NATURAL BISTORT. 

THE BEE. 




Drone. Queen. Working Bee. 

The Domestic Bee differs in a variety of particulars from 
most other animals, and admits a- threefold description; 
under its various characters of Queen Bee, Drone Bee, and 
W(n'king Bee ; for though this last kind is, strictly spealdngf, 
the only Honey Bee, yet as all the three kinds are found, 
and seem to be necessary, in every community or hive of 
Bees, they go under the same general name of .^pia Md- 
lifica, while at th^ same time they differ so much from each 
other (more indeed than some different species of the same 
genus of other animals), that a particular and separate des- 
cription of each is necessary. The Drones may easily be 
distinguished from the common or working Bees. They 
are both larger and longer in the body. Their heads are 
round, their eyes full, and their tongues short The form 
of the belly differs from those of both queen and common 
Bees ; and their colour is darker than either. They have 
no sting, an^d they make a much greater noise when flying 
than either the queen or the common Bees ; a peculiarity 
of itself sufficient to distinguish them. Other writers on 
this subject have asserted, 4hat the dissection of the drone 
gives as great proof of its being the male, as that of the 
queen does of her being female. In this creature there is 
no appearance of ovaries or egga^ nor any thing of the struo- 
tore of the common working Beep, but the whole abdommi 
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m fined with transparent vessels, -winding about in yaiious 
nnuosities, and containing a white or milky fluid. This is 
plainly analogous to that fluid in the males of other animals, 
which is destined to render the eggs of the female prolific ; 
and the whole apparatus of vessels, which much resemble 
the turnings and windings of the seminal vessels in other 
animals, is plainly intended only for the preparation and re- 
tention of this matter, till the destined time of its being 
emitted. On squeezing the hinder parts, also, may be forced 
out the penis, a small and slender fleshy body, contained 
between two horns of a somewhat harder substance, which 
join at their base, but gradually part asunder as they are 
continued in length. These parts, found in all the drones, 
and none of them in any other Bees except these, seem to 
prove very evidently the difierence of sex. •If a hive is 
opened in the beginning of spring, not a single drone will 
be found in it ; from the middle of May till the end of June 
bundreds of them will be found, commonly from two hun- 
dred or three hundred to one thousand; but from August 
to the following spring it would be in vain to seek for them. 
They go not out till eleven in the morning, and return be- 
fore six in the evening. But their expeditions are not those 
of industry. Their rostrum and feet are not adapted fot 
collecting wax and honey, nor indeed are they obliged to 
labour. They only hover upon flowers to extract the 
sweets, and all their business is pleasure. Their office is, 
to impregnate the eggs of the queen after they are deposit- 
ed in the cells. And while their presence is thus necessa- 
ry, they are sufiered to enjoy the sweets of love and life ; 
but as soon as they become useless in the hive, the work- 
ing Bees declare a war of extermination against them, and 
make terrible slaughter of them. This war aflects not only 
the drones already in life, but even the eggs and maggots 
in the drone cells ; for afler the season proper forincreas- 
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ing the number of Bees is past, every vestige of the drones 
is destroyed, to make room for honey. 

The Queen is easily distinguished from all the other 
Bees in the hive, by the form, size, and colour of her body. 
She is considerably longer, and her wings are much short>- 
er, in proportion to her body, than those of the other Beea. 
The wings of both common Bees and drones cover their 
whole bodies, whereas those of the queen scarcely reach 
beyond the middle, ending about the third ring of the belly. 
Her hinder part is far more tapering than those of the other 
Bees r her belly or legs are yellower, and her upper parts 
of a much darker colour than theirs. She is also furnished 
with, a sting, though some authors assert that she has none, 
having been induced to form this opinion because she is 
extremely pacific ; so much so ihdeed^ that one may han- 
dle her, and even tease her as much as he pleases, without 
provoking her resentment The omniscient Governor of 
nature has wisely ordained this majestic insect to be of a 
pacific disposition ; for, were she otherwise, were she like 
the other Bees of so irritable a temper as to draw herstii^ 
on every occasion, and to leave it in the body of her antag- 
onist, it would prove of dangerous and often fatal conse- 
quence to the whole hive ; for every bee, after losing her 
sting, dies within a day or two at the utmost. The queen 
Bee is solemn and calm in her deportment. A young 
queen is a great deal smaller in size than a full grown one ; 
being not much longer than a common Bee, and is there^ 
fore not so easily observed when sought for. When only 
three or four days old, she is very quick in her motions, 
and runs very fast ; but when pregnant with eggs, she be- 
comes very large, and her body is heavy. 

The Working or Co)kiMON Bee is smaller than either the 
queen or the drone Bee ; and, as well as these, consists of 
three parts, viz. the head, which is attached by a narrow 
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idnd of neck to the rest of the body ; the breast, or middle 
part ; and the belly, which is nearly separated from the 
breast by an insection or division, and connected with it by 
another narrow neck or junction. There are two eyes in 
the head, of an oblong figure, black, transparent, and im- 
moveable. The mouth and j aws, like those of some species 
offish, open to the right and left, and serve instead of hands 
to carry out of the hive whatever encumbers or offends 
them. In the mouth there is a long proboscis, or trunk, 
with which the Bees suck up the sweets from the fiowers. 
They hove four wings fastened to their middle part, by 
which they are not only enabled to fiy with heavy loads, 
but also to make those well known sounds and hummings 
to each other that are supposed to be their only form of 
speech. They have also six legs fastened to their middle* 
The two foremost of these are the shortest, and with these 
they unload themselves of their treasures. The two in 
the middle are somewhat longer; and the two last are 
longest On the outside of the middle joint of these last, 
there is a small cavity in the form of a narrow spoon, in 
which the Bees collect by degrees those loads of wax 
they carry home to their hives. This hollow groove is pe- 
culiar to the working Bee. Neither the queen nor the 
drones have any resemblance of it The tibie of the hind 
legs are ciliated, and transversely streaked on the inside. 
Each foot terminates in two hooks, with their points oppo- 
site to each other ; in the middle of these hooks there is a 
little thin appendix, which, when unfolded, enables the in- 
sects to fasten themselves to glass, or the most polished 
bodies. This part they likewise employ for transmitting 
the small particles of crude wax which they find upon flow- 
ers, to the cavity in their thighs. The belly is ornamented 
with six rings ; and contains, besides the intestines, the 
honey-bladder, the venom-bladder, and the sting. Tho 
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honey-bladder is a reservoir, into which is deposited the 
honey that the Bee sips from the cups of the flowers after ' 
it has passed through the proboscis, and through the nar* ^ 
row pipes that connect the head, (nreast, and be]ly of the \ 
Bee. This bladder, when full, is of the size of a small 4 
pea, and is so transparent, that the colour of the honey* 
can be distinguished through it The sting is situated at^ 
the extremity of the belly, and the head or root of it is-^ 
placed contiguous to the small bladder that contains the ^ 
venom, connected to the belly by certain small muscle^ \ 
by means of which the Bee can dart it out and draw it 
in with g^at force and quickness. In length it is about 
the sixth part of an inch. These working Bees may be ^ 
said to compose the whole community, except in the sea- < 
son of the drones, which hardly lasts thr^e months. Da- 
ring all the other nine months there are no other Bees ii^ 
the hive except them and the queen. The whole kbonr ' 
of the hive is performed by thenu They build the combs, ^ 
collect the honey, bring it home, and store it up in their ^ 
waxen magazines. They rear up the eggs to [H-oduce ' 
young queens, conmion bees, and drones ; they carry out \ 
all incumbrances that are in the hives ; they defend the 
community against enemies of every kind, and kill all the 



With regard to the age of Bees, the large drones live 
but a little while, being destroyed without mercy by the 
working Bees, probably to save honey. As to the age of 
the working Bees, writers are not agreed. Some main- 

' tain that they are annual, and others suppose that they live 
many years. Many of them, it is. well known, die annual' 
ly of hard labour ; and though they may be preserved by 
succession in hives or colonies for several years, the most 
accurate observers are of opinion, that their age is but a 

,yearj or at the utmost not more than two summers. 
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I « These industrious insects," Mr, Bonner remarks, " have 
I their vices as well as their virtues. The most savage 
I Indian tribes do not wage more deadly wars than the Bees 
i of different hives, and sometimes of the same hive, occasion- 
&]]y do. In these battles, their stings are. their chief wea- 
pons; and great skill may be discovered in their manner of 
I pointing them between the scaly rings which cover their 
bodies, or to some other easily vulnerable part The Bee 
which first gains the advantage remains the conqueror ; 
; though the victory costs the victor his life, if he has left his 
sting in the body of the enemy ; for with the sting so much of 
the body is torn out, that death inevitably follows. Bees 
have very severe conflicts when whole hives engage in a 
pitched battle, and many are slain on both sides." 

Mr. Wildman, by his dexterity in the management of 
Bees, some years ago surprised the whole kingdonL He 
caused swarms to light where he pleased almost instanta- 
neously ; he ordered them to settle on his head, then re- 
moved them to his hand, and commanded them to depart 
and settle on a window, table, &.c. at pleasure. We sub- 
join the method of preforming these feats, in his own 
words : " Long experience has taught me, that as soon as 
I turn up a hive, and give it some taps on the sides and 
bottom, the queen immediately appears to know the causQ 
of this alarm ; but soon retires again among her people. 
Beings accustomed to see her so often, I readily perceive 
ker at first glance ; and long practice has enabled me to 
seize her instantly, with a tenderness that does not in the 
least endanger her person. This is of the utmost impor- 
tance ; for the least injury done to her brings immediate 
destruction to the hive, if you have not a spare queen to 
|Hit in her place, as I have too often experienced in my 
first attempts. When possessed of her I can, without in. 
jmy to her, or exciting that degree of resentment that^ay 
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tempt her to sting me, slip her into my other hafid, ad 
returning the hive to its place, hold her there till the Bee 
missing her, are all on the wing and in the utmost con! 
Bion. When the Bees are thus distressed, I place d 
queen wherever I would have the Bees to settle. Tl 
■moment a few of them discover her, they give notice 1 
those near them, and those to the rest ; the knowledge) 
which soon becomes so general that in a few minutes tik 
all collect themselves round her ; and are so happy in he 
ing recovered this sole support of their state, that they wl 
long remain quiet in their situation. Nay, the scent i 
her body is so attractive to them, that the slightest tool 
of her, along any place or substance, will attach the Bd 
to it, and induce them to pursue any path she takes.** T2i 
was the only witchcraft used by Mr. Wildman, and 
that alone which is practised by others who have sinfl 
made similar exhibitions. 

When the Bees begin to work in their hives, they d 
vide themselves into four companies : one of which rovd 
in the fields in search of materials ; another employs il 
self in laying out the bottom and partitions of their celU 
a third is employed in making the inside smooth from tin 
comers and angles ; and the fourth company brings fad 
for the rest, or relieves those who return with their w 
spective burdens. But they are not kept constant to oni 
employment ; they often change the tasks assigned them 
those that have been at work being permitted to go abroad 
and those that have been in the fields already take then 
places. They seem even to have signs by which thef 
understand each other; for when any of them want foo^l 
it bends down its trunk to the Bee from whom it is ezpect<* 
ed, which then opens its honey bag, and lets some dropi 
fall into the other's mouth, which is at that tune open ts 
ceetive it Their diligence and labour are bo great, that it 
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It day's time they are able to [make cells, which lie upon 
«ach other, numerous enough to contain three thousand 
Bees. In the plan and formation of these cells they dis- 
eover a most wonderful sagacity. In constructing habita- 
tions within a limited compass, an architect would have 
three objects in view ; first, to use the smallest possible 
[quantity of materials ; next, to give the edifice the great- 
est capacity in a determined space ; and thirdly, to employ 
the spot in such a manner that none of it may be lost On 
examination it will be found that the Bees have obtained 
•11 these advantages in the hexagonal form of their cells ; 
for, first, there is economy of wax, as the circumference of 
one cell makes part of the circumferences of those contig- 
i uous to it ; secondly, the economy of the spot, as these cells, 
which join to one another, leave no void between them ; 
and, thirdly, the greatest capacity or space ; as of all the 
figures which can be contiguous, that with six sides gives 
the largest area. This thrifliness prompts them to make 
the partitions of their cells thin ; yet they are constructed 
so that the solidity may compensate for the scantiness of 
materials. The parts most liable to injury are the en- 
trances of the cells. These the Bees take care to strength- 
en, by adding quite round the circumference of the aper- 
tures a fillet of wax, by which means the mouth is three 
or four times thicker than the sides ; and they are strength- 
ened at the bottom by the angle formed by the bottom of 
three cells falling in the middle of an opposite cell. 
The combs lie parallel to each other; and there is left 
between every one of them a space which serves as a 
street, broad enough for two Bees to pass by each other. 
There are holes which go. quite through the combs, and 
serve as lanes for the Bees to pass from one comb to 
another, without being obliged to go a great way about. 
When they begin their combs, they form at the top of the 
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hive a root or stay to the whole edifice, which is td han^ 
from it Though they generally lay the foundations ol 
the comhs so that there shall he no more space hetweea 
them than what is sufficient for two Bees to pass, yet they 
sometimes place those heginnings of two comhs too &r 
asunder ; and in this case, in order to fill up par^ of the 
voii space arising from that had disposition, they carry 
their combs on obliquely, to make them gradually ap- 
proach each other. This void space is sometimes so con- 
siderable that the Bees build in it an intermediate comb, 
which they terminate as soon as the original comhs have 
only their due distances. As the combs would he apt, 
when full, to overcome by their weight all the securi-j 
ty which the Bees can give them against falling, they^ 
who prepare hives set in them, crossways, sticks which 
serve as props to the combs, and save the Bees a great 
deal of labour. It is not easy to discover the particular 
manner of their working; for, notwithstanding the many 
contrivances used for this purpose, there are such num- 
bers in continual motion, and succeeding one another 
with such rapidity, that nothing but confusion appears to 
the sight Some of them, however, have been observed 
carrying pieces of wax in their talons, and running to the 
places where they are at work upon the combs. These 
they fasten to the work by means of the same talons. 
Each Bee is employed but a very short time in this way ; 
but there is so great a number of them that* go on in a con- 
stant succession, that the comb increases very perceptibly. 
Besides these, there are others that run about beating 
the work with their wings and the hinder parts of their 
body, probably with a view to make it more firm and solid. 
Whilst part of the Bees are occupied in forming the ceUs, 
others are employed in perfecting and polishing those that 
are new-modelled. The operation is performed by their 
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plow, taking off eyeiy thing that is rough and uneveik 
ffhese polbhers are not so desultory in their operations 
those that make the cells ; they work long and dili- 
mtly, never intermitting their labour, except to carry ont 
the cell the particles of wa^ which they take off in 
[ishing. These particles are not allowed to be lost ; 
lers are ready to receive them from the polishers, and 
employ them in some other part of the work. \ 

; One of the chief uses of the cells is to be nurseries ftxr 
^e young* The cells for those who are to be working 
Bees are commonly half an inch deep ; those for drones 
Ifaree quarters of an inch ; and those which are intended 
pnly fbr keeping honey still deeper. This accounts for 
Ihe inequalities observed in the surface of combs. The 
kaeen Bee is generally concealed in the most secret part 
pf the hive, and is never visible but when she lays her 
|0ggs in such combs as are exposed to sight. When she 
jioes appear, she is always attended by ten or a dozen of 
fiie common sort, who form a kind of retinue, and follow 
ker, wherever she goes, with a sedate and' grave step, 
^fore she lays her eggs, she examines the cells where 
■he designs to lay them ; and if she finds that they con- 
^n neither honey, wax, nor embryo, she introduces the 
posterior part of her body into a cell, and fixes to the hot* 
torn of it a small white egg, which is composed of a thin 
white membrane, full of a whitish liquor. In this manner 
the goes on till she fills as many cells as she has eggs to 
lay, which are generally many thousands. Sometimes 
more than one egg has been deposited in the same cell ; 
when this is the case, the working Bees remove the su- 
pernumerary eggs, and leave only one in each cell. On 
the first or second day after the egg is lodged in the ceU, 
the drone Bee, or, according to Mr. Bonner, the working 
Bee, injects a small quantity of whitish liquid, which in 
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about a day is absorbed by the egg. On the third at 
fourth day is produced a worm or maggot ; which, when it 
is grown so as to touch the opposite angle, coils itself up 
in the shape of a semicircle, and floats in a proper liqui|i 
whereby it is nourished and enlarged in its dimensions? 
This liquor is of a whitish colour, of the thickness of 
cream, and of an insipid taste, like flour and water. Natu- 
ralists are not agreed as to the origin and qualities of thiff 
liquid. Some have supposed that it consists of some gen- 
erative matter, injected by the working Bees into eacjr 
cell, in order to give fecundity to the egg : but tlie mosf 
probable opinion is, that it is the same with what somfli 
writers have called the bee-bread ; and that it is a mixture 
of water with the juices of plants and flowers, collectel 
merely for the nutrition of ^e young whilst they are i^ 
their weak and helpless state. Whatever be the natursi 
of this aliment, it is certain that the working Bees are 
very industrious in supplying the worms with a sufficient 
quantity of it The worm is fed by the working Bees for* 
about eight days, till one end touches the other in the^ 
form of a ring ; and, when it begins to feel itself uneasjj 
in its first posture, it ceases to eat and begins to unroll it* 
self, thrusting that end forwards to the mouth of the ceff 
which is to be the head. The attendant Bees, observing 
these symptoms of approaching transformation, desist firooi 
their labours in carrying proper food, and employ them- 
selves in fastening up the top of the cell, with a lid of 
wax, formed in concentric circles, and in cherishing tbe^ 
brood and hastening the birth by their natural heat !> 
this concealed state the worm extends itself at full lengtbi' 
and prepares a web of a sort of silk, in the manner of the: 
silkworm. This web forms a complete lining for the ceQi 
and affords a convenient receptacle for the transformatioii 
of the worm into a nymph or chrysalis. In the space of 
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eighteen or twenty days the whole process of transforma- 
tion is finished, and the Bee endeavours to discharge it- 
self from confinement, by forcing an aperture with its 
Rth through the covering of the cell. The passage is 
dually dilated ; so that one horn first appears, then the 
head^ and afterwards the whole body. This is usually the 
work of three hours, and sometimes of half a day. The Bee, 
after it hais disengaged itself, stands on the surface of the 
comb till it has acquired its natural complexion, and fiill^ 
maturity and strength, so as to become fit for labour. The 
rest of the Bees gather round it in this state, congratulate 
it on its birth, and ofier it honey out of their own mouths. 
The exuviffi and scattered pieces of wax which are left in 
the cell are removed by the working Bees ; and the matrix 
is no sooner cleansed and fit for new fecundation, but the 
queen deposits another egg in it ; insomuch that Mr. Ma- 
raldi says, he has seen five Bees produced in the same 
cell in the space of three months. The young Bees are 
easily distinguished from the others by their colour ; they 
are gray, instead of the yellowish brown of the common 
Bees. The reason of this is, that their body is black, and 
the hairs that grow upon it are white, from the mixture of 
which seen together results a gray ; but this colour forms 
itself into a brownish colour by degrees, the rings of the 
body becoming more brown, and the hairs more yellow. 
The eggs from which drones are to proceed are, as already 
observed, laid in larger cells than those of the working 
Bees. The coverings of these cells, when the drones are 
in the nymph state, are convex or swelling outward, whilst 
'the cells of the working Befes are flat. This, with the 
privilege of leading idle effeminate lives, and not work- 
ing for the public stock, is what distinguishes the drones. 
The Bees depart from their usual style of building when 
they are to raise cells for bringing up such maggots as 
VOL. V. r 
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I 
aie destined to become qaeens. These are of a longkh 
oblong form, having one end bigger than the other, with 
their exterior surface full of little cavities. Wax, which 
is employed with so geometrical a thriftineas in the ratt| 
ing of hexagonal cells, is expended with profusion in tli^ 
cell which is to be the cradle of a royal maggot. They 
sometimes fix it in the middle, and at other times on one 
side of a comb. Several common cells are sacrificed to 
serve as a basis and support to it It is placed almost 
perpendicular to the common cells, the largest end beii^ 
uppermost The lower end is opened till the season fcg 
closing it comes, or till the maggot is ready for transform 
matioD. It would be difficult to conceive how a tender 
maggot can remain in a cell turned bottom upmost, if wc| 
did not find it buried in a substance scarcely fluid, and if 
it was not in itself, at first, small and light enough to ba 
suspended in this clammy paste. As it grows it fills aE 
the upper and larger part of the cell. As soon as the 
young queen comes out of her cell, that cell is destroyed, 
and its place is supplied by common cells ; but, as the 
foundation of the royal cell is lefl, this part of the combi^ 
found thicker than any other. There are several sudir 
cells prepared ; for, if there was only one reared in each 
hive, the swarms might often want a conductress. Many 
accidents might also destroy the little maggot before it 
becomes a Bee. It is, therefore, necessary that a number 
of such cells should be provided ; and accordingly there 
are observed several young queens in the beginning of 
the summer, more than one of which often takes flight ' 
when a swarm departs. A young queen is in a condition to 
lead a swarm, from a hive in which she was bom, ia four or 
five days after she lias appeared in it with wings. The 
Bees of a swarm are in a great hurry when they know 
that their queen is ready to lay. In this case they give 
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their new cells but part of the depth they are to have, and 
f defer the finishing of them till they have traced the num-^ 
* ber of cells requisite for the present time. The cells first 
U nude are intended only for working Bees ; these being 
" the most necessary. 

Besides the instincts aboye mentioned, Bees are poe- 
b sessed of others, some of which are equally necessary for 
I their preservation and happiness. They [anxiously pro- 
i vide against the entrance of insects into the hive, by glu- 
ing up with wax or propolis the smallest holes in it 
Some stand as sentinels at the mouth of the hive, to pre- 
vent insects of any kind from getting in. But if a snail 
or other large insect should get in, notwithstanding all re- 
sistance, they sting it to death ; and then cover it over with 
a coat of propolis, to prevent the bad smell or maggots 
^ which might proceed from the putrefaction of such a large 
animal. Bees seem to be warned of the appearance of bad 
weather by some particular feeling. It sometimes happens, 
even when they are very assiduous and busy, that they on 
a sudden cease from their work ; not a single Bee stirs out \ 
k and those that that are abroad hurry home in such prodi- 
r gioas crowds, that the doors of their habitations are too 
\ snudl to admit them. On such occasions, if we look up to 
the sky, we shall soon discover some of those black clouds 
t which denote impending rain. Whether they see the 
i clouds gathering, as some imagine, or whether (as is more 
!' probable) they feel some peculiar sensation upon their bod- 
ies, is not yet determined ; but it is alleged, that no Bee is 
ever caught even in what we call a sudden shower, un- 
less it has been at a very great distance firom the hive, or 
has been before injured by some accident, orbe sickly and 
unable to fly so fast as the rest Cold is very hurtfiil to 
Bees. To defend themselves against its effects during 
a hard winter, they crowd together in the middle of a hive , 
f2 
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^ and buzz about, and thereby excite a wannth, which is 
often perceptible by laying the hand upon the glass win- 
dows of the hive. They seem to understand one another 
by the motions of their wings: when the queen wants 
to quit the hive, she gives a little buzz ; and all the 
others immediately follow her example, and retire along 
with her. 

Honey is originally a juice digested in plants, which 
sweats through their pores, and chiefly in their flowers, or 
is contained in reservoirs in which nature stores it. The 
Bees sometimes penetrate into these ^ores, and at other 
times find the liquor exuded. This they collect in their 
stomachs ; so that, when loaded with it, they seem, to an 
attentive eye, to come home without any booty at all. 
Besides the liquor already mentioned, which is obtain- 
ed from the flowers of plants, another substance, called 
honey dew, has been discovered, of which the Bees are 
equally fond. From w)iatever source the Bees have col- 
lected their honey, the instant they return home, they 
seek cells in which they may disgorge and deposit their 
loads. They have two sorts of stores ; one of which con- 
sists of honeylaid up for the winter, and the other of hon- 
ey intended for accidental use in case of bad weather, and 
for such Bees as do not go abroad in search of it. Their 
method of securing each of these is different. They have 
in each cell a thicker substance, which is placed over the 
honey to prevent its running out of the cell ; and that sub- 
stance is raised gradually as the cell is filled, till the Bees, 
finding that that the cell cannot contain any more, close 
it with a covering of wax, not to be opened till times of want, 
rduring the winter. 

The queen and working Bees are armed with stings ; 
when the whole sting is examined by a microscope along 
with a small needle, which has received the finest polish 
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that human art can give it, the sting exhibits all over the 
most beautiful polish, without the least flaw, blemish, or 
inequality ; while the needle appears full of holes, scratch- 
es, and ruggedness, like an iron bar from a smith's forge* 
Yet this fine polished instrument is only the ^eath of others 
still more exquisitely fine and curious. This fine homy 
sheath, or Icabbard, includes two bearded darts. This 
sheath ends in a sharp point, near the extremity of which 
a slit opens, through which, at the time of stinging, the 
two bearded darts are protruded beyond the end of the 
sheath : one of these is a little longer than tlie other, and 
fixes its beard first ; and the other instantly following, they 
penetrate alternately deeper and deeper, taking hold of 
the flesh with their beards or hooks, till the whole sting is 
buried in the flesh ; and then a venomous juice is injected 
through the sheath, from a little bag at the root of the sting. 
Hence the wound occasions an acute pain and swelling 
of the part, which sometimes continues several days. 
These effects are best remedied by enlarging the wound 
directly, to give it some discharge. This poison seems to 
owe its mischievous efficacy to certain pungent salts. Let 
a Bee be provoked to strike its sting against a plate of glass, 
and there will be a drop of the poison discharged and left 
upon the glass. This being placed under a double micro- 
scope, as the liquor evaporates the salt will be seen to con- 
centrate, forming oblong, pointed, clear crystals. Mr. Der- 
ham counted on the sting of a wasp eight beards on the 
side of each dart, somewhat like the beards of fish-hooks ; 
and the same number is to be counted on the darts of the 
Bee's sting. When these beards are stuck deep in the 
flesh, if the wounded person starts, or discomposes the 
Bee before it can disengage them, the sting is left behind 
sticking in the wound : but if he have patience to stand 
quiet, the creature bringa the hooks down close to the 
y3 
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sides of the darts, and withdraws the weapons, in which 
case the wound is always much Iftss painful. The danger 
of being stung by Bees may be in a great manner prevent- 
ed by a quiet composed behaviour. A thousand Bees 
will fly and buzz about a person without hurting him, if he 
stand perfectly still and forbear disturbing them even when 
near his face, in which case he may obsei^e them for 
hours together without danger; but if he molests or beats 
them away, he usually suffers for it. It has been affirmed, 
that a person is in perfect safety in the midst of myriads o^ 
Bees, if he but carefully keep his mouth shut, and breathe 
gently through the nostrils only ; the human breath, it 
would seem, being peculiarly offensive to their delicate 
organs : and, merely with this precaution, the hives may 
be turned up, and even part of the comb cut out, while the 
Bees are at work. 

When a hive is become too niuch crowded by the ad- 
dition of the young brood, a part of the Bees think of find- 
ing themselves a more commodious habitation ; and with 
that view single out the most forward of the young queens. 
A new swarm is, therefore, constantly composed of one 
queen at least, and of several thousand working Bees, as 
well as of some hundreds of drones. The working Bees 
are some old, some young. Scarce has the colony airived 
at its new habitation, when the working Bees labour with 
the utmost diligence to procure materials for food and 
building. Their principal aim is not only to have cells in 
which to deposit their honey, but a stronger motive seems 
to animate them ; they seem to know that their queen is 
in haste to lay her eggs. Their industry is such, that in 
twenty-four hours they will have made combs twenty inch- 
es long, and wide in proportion. They make more wax, 
during the first fortnight, if the season is favourable, than 
they do during all the rest of the year. Other Bees are 
at the same time busy in stopping all the holes and crevi- 
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ces they find in the new hive, in order to guard against the 
entrance of insects which covet their honey, their wax or 
themselves ; and also to exclude the cold air ; for it is^in- 
dispensahly necessary that they be lodged warm. When 
the Bees first settle in swarming; indeed, when they at 
any time rest themselves, there is something very particu- 
lar in the method of taking their repose. It is done by 
collecting themselves in a heap, and hanging to each other 
by their feet They sometimes extend these heaps to a 
considerable length. It would seem probable to us, that 
the Bees from which the others hang roust have a consid- 
erable weight suspended to them. All that can be said 
is, that the Bees must find this to be a situati Jh agreeable 
to themselves. They, perhaps, have a method of distend- 
ing themselves with the air, thereby to lessen their spe- 
cific gravity ; as fishes do, to alter their gravity compared 
with water. When a swarm divides into two or more bands, 
which settle separately, this division is a sure sign that 
there are two or more queens among them. One of these 
clusters is generally larger than the other. The Bees 
of the smaller cluster, or clusters, detach themselves by 
little and little, till at last the whole, together with the 
queen or queens, unite with the larger cluster. As soon 
as the Bees are settled, the supernumerary queen or 
queens must be sacrificed to the peace and tranquillity of 
the hive. This execution generally raises a considerable 
commotion in the hive ; and several other Bees, as well as 
the queen or queens, lose their lives. Their bodies may 
he observed on the ground near the hive. The queen that 
is chosen is of a more reddish colour than those which are 
destroyed ; so that fruitfulness seems to be a great motive 
of preference in Bees ; for the nearer they are to the time 
of laying their eggs, the bigger, redder, and more shining 
ore iheij bodies. 

r4 
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The balls which we see attached to the legs of Bees re- 
turning to the hives, are not wax, but a powder collect- 
ed from the stamina of flowers, not yet brought to the state 
of wax. The substance of these balls, heated in any ves- 
el, does not melt as wax would do, but becomes dry, and 
hardens ; it may even be reduced to a coal. If thrown into 
water it will sink, whereas wax swims. To reduce this 
crude substance into wax, it must first be digested in the 
body of the Bee. Every Bee, when it leaves the hive to 
collect this precious store, enters into the cup of the flow- 
er, particularly such as seem charged with the greatest 
quantity of this yellow farina. As the animal's body is 
covered over with hair, it rolls itself within the flower, and 
quickly becomes quite covered with the dust, which it soon 
after brushes ofl* with its two hind legs, and kneads it into 
two little balls. In the thighs of the hinder legs there are 
two cavities edged with hair ; and into these, as into a 
basket, the animal sticks its pellets. Thus employed, the 
Bee flits from flower to flower, increasing its store, and 
adding to its stock of wax, until the ball on each thigh be- 
comes as big as a grain of pepper ; by this time having got 
a sufficient load, it returns, making the best of its way to 
the hive. After the Bees have brought home this crude 
substance, they eat it by degrees ; or, at other times, three 
or four Bees come and ease the loaded Bee, by eating 
each of them a share, the loaded Bee giving them a hint 
so to do. Hunger is not the motive of their thus eating 
the balls of waxy matter, especially when a swarm is first 
hived ; but it is their desire to provide a speedy supply of 
real wax for making the combs. At other times, when 
there is no immediate want of wax, the Bees lay this mat- 
ter up in repositories to keep it in store. When this waxy 
matter is swallowed, it is by the digestive powers of the 
Bee converted into real wax^ which the Bees again did- 
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gorge as they work it up into combs ; for it is only while 
thos soft and pliant from the stomach, that they can fabri- 
cate it properly. That the wax thus employed is taken 
from their stomach, appears from their making a consider- 
able quantity of comb soon after they are hived, and even 
on any tree or shrub where they have rested but a short 
while before their being hived ; though no balls were visi- 
ble on their legs, excepting those of a few which may be 
just returned from the field. This is farther confirmed by 
what happened in a swarm newly hiv^d ; for two days to- 
gether, fi-om the time of their quitting their former home, 
it rained constantly, insomuch that not one Bee was able to 
stir out during that time; yet, at the end of two days, 
they had made a comb fifteen or sixteen inches long, and 
thick in proportion. The crude wax, when brought home 
to the Bees, is often of as different colours as are the flow- 
.ers from which it is collected ; but the new combs are al- 
ways of a white colour, which is afterwards changed only 
by the impurities arising from the steam, &c. of the Bees. 
Bees collect crude wax also for food ; for, if this was not 
the case, there would be no want of wax after the combs 
are made ; but they are observed, even in old hives, to re- 
turn in great numbers loaded, with such matter, which is 
deposited in particular cells, and is known by the name 
of bee-bread. 

Their organs of nutrition, or those by which they collect 
and appropriate food, are extremely complex ; comprising 
instrunaents adapted to the reception of liquid, as well as 
those fitted for the division of solid aliments. For the 
former purpose they are provided, in common with all 
hymenopterous insects, with a long and flexible proboscis 
or trunk, which may be considered as a lengthened tongue, 
though, strictly speaking, it is formed by a prolongation of 
the under lip. It is not tubular, as Swammerdam had sup- 
r5 
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posed, but solid throughout ; and the minute depression at 
its extremity is not the /aperture of any canal through which 
liquids can be absorbed. Cuvier, in his Le9ons d'Anatomie 
Compar6e, has not marked this distinguishing feature in 
the proboscis of the Bee, but speaks of it in conmion with 
the tubular trunks of the other hymenoptera, and describes 
its aperture as being situated in the lower part But 
Reaumur has very satisfactorily shown, that the trunk of 
the Bee performs strictly the office of a tongue, and not 
that of a tube for suction ; for when jt takes up honey or 
other fluid aliment, the under or the upper surfaces are 
more immediately applied to it, and rolled from side to 
side, and the Bee thus licks up what adheres to it, while 
the extremity of the trunk is frequently not applied at all 
to the substance taken up. The trunk is supported on a 
pedicle which admits of being bent back, or propelled for- 
wards, and thus can retract or stretch out the trunk to a 
considerable extent Protection is given to it by a dou- 
ble sheath ; the external consisting of two scales furnished 
by the expansion of one of the portions of the labial palpi, 
and the internal formed by the prolongation of the two 
external portions of the jaw. The whole member thus 
consists of five principal parts, on which account Fabricius 
termed it lingua quinqueflda. 

For the purpose of dividing solid materials, the mouth is 
furnished with two strong mandibles and four palpi, of 
gr^at use in enabling the insect to seize and break down 
haid substances. In the working Bee these are of larger 
dimensions than in the other kinds. The teeth are two in 
number, and have the form of concave scales with sharp 
edges; they are fixed to the ends of the jaws, and play 
horizontally as in other insects. Reaumur describes and 
delineates a large aperture above the root of the proboscis, 
whicji is so surrounded with fleshy parts as not to be readily 
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seen, unless the proboscis be extended and bent downwards 
TMb he considers as the mouth or orifice of the gullet; on*^ 
the upper side of which, and opposite to the root of the 
proboscis, a small fleshy and pointed organ is seen, which 
he regards as the tongue, assisting in the deglutition of 
the food. Through this orifice, it is presumed, all the all* 
ment, whether liquid or solid, passes; the former being 
conveyed to it by the trunk, which, by its coptractile pow- 
er, presses forward the fluids it has collected between it« 
self and the inner sheath, and the latter being received 
directly after its comminution by the teeth, behind which 
it is situated. Latreille, however, whose authority is 
great on a point of this nature, thinks that Reaumur has 
deceived himself with regard to such an aperture, and 
disbelieves its existence. He conceives that the food 
simply passes on by the sides of the tongue, finding its 
way fi*om thence into the oesophagus, and so on to the 
stomach. 

The Bee has two stomachs ; the first a large transparent 
membranous bag, pointed in firont, and swelling out into 
two pouches behind. It performil an office, in some res- 
pects, analogous to that of the crop in birds ; for it re 
ceives and retains for a time, the fluid of the nectarea 
which does not appear to differ in any respect from honey 
Mr. Hunter observes, that, whatever time the contents of this 
reservoir may be retained, he never fouiid them altered, so 
as to give the idea of digestion having taken place. The 
coats of this reservoir are muscular, by which means it is 
capable of throwing up the honey into the mouth, so that 
it is regurgitated into the honey cells, or imparted to other 
Bees. None of it ever passes out from the extremity of 
the trunk, as Swammerdam had believed. For the pur« 
pose of digestion a second stomach is provided, which 
takes its origin firom the middle of the two posterior lobe* 
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fo the former, and is of a lengthened cylindrical shape. 
Its communication with the intestine is not direct, but 
takes place by a projecting or inverted pylorus, thickest at 
its most projecting part, with a very small opening in the 
centre, of a peculiar construction. This inward project- 
ing part, is easily seen through the coats of the reservoir, 
especially if full of honey. A similar kind of structure 
takes place at the communication of the first with the sec- 
ond stomachs, and, having the properties of a valve, must 
effectually prevent HI regurgitation from the latter into the 
former. 

The physiology of their external senses, though a sub- 
ject of the long-continued observation of naturalists, is 
very imperfectly understood. They possess, it is clear, 
organs appropriated to unknown kinds of impressions, and 
which must open to them avenues to knowledge of vari- 
ous kinds, to which we must be ever total strangers. Who 
will compare our thermometers, electroscopes, or hygrom- 
eters, however elaborately constructed, with those refined 
instruments with which the lower classes, and particularly ' 
insects, appear to be so liberally provided ? The antennie, 
so universally met with in this class of animals, are doubt- 
less organs of the greatest importance in conveying im- 
pressions from without. Their continual motion, the con- 
stant use which is made of them in examining objects, the 
total derangement in the instincts of those insects which 
have been deprived of them, point them out as exquisite 
organs of more than one sense. To impressions of touch, 
arising from the immediate contact of bodies, they are 
highly sensible ; but their motions evidently show that 
they eae affected by distant objects. They are no doubt 
alive to all the tremulous motions of the air, and probably 
communicate perceptions of its other qualities. Exceed* 
ingly flexible in every direction, they can readily embrace 
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the outline of any body that the Bee wishes to examine, 
however small its diameter, and follow all its movements. 
It is by means of these instruments that the Bee is ena- 
bled to execute so many works in the interior of the hives 
irom which the light must be totally excluded ; and, aided 
by them, it builds combs, pours honey into its magazines, 
feeds the larvs, and ministers to all those wants which it 
discovers and judges of solely by this species of touch. 
The antennie are also the principal means of mutual con^ 
munication, and constitute a sort of language which aj^- 
pears to be susceptible of a great variety of modifications, 
and of supplying every species of information. It is in this 
way they satisfy themselves of the presence of their queen* 
or communicate the alarming intelligence of her absence. 
On many occasions, the sense residing in the antennte ap- 
pears to be supplementary to that of vision, which in Bees is 
less perfect at night than in many larger anima]s. During 
the night, therefore, they are chiefly guided in their move- 
ments by this sense. It is singular to observe by moon- 
light the mode in which Bees guard the entrance of the 
hive against the intrusion of moths which flutter in the 
neighbourhood. As vigilant sentinels they extend their 
antennffi at this time to the utmost, moving them alter- 
nately to the right and to the left. Woe to the unfortunate 
moth that comes within their reach. The moths adroitly 
endeavor to avoid the slightest contact, and to insinuate 
themselves between the Bees, so as to get unperceived ^ 
into the hive, where they riot upon the honey. In full 
daylight Bees appear to enjoy the sense of vision in great 
perfection. They will recognize their own habitations 
from a great distance, and distinguish tiiem at once from 
many others. On quitting the hive, it flies towards the 
field which is most in. flower; a^d, as soon as it has deter- 
mined on its course, it^takes as direct a line as a ball issu* 
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ing fiom a musket When it has collected sufficient pro- 
vision, it rises in the air to discover its hive, and then darts 
^rward with the velocity of an arrow, and with unerring 
precision in its aim. Their perceptions of heat and cold, 
generally referred to the sense of touch, appear to he ex- 
tremely delicate. In several experiments of Ruber's, the 
influence of the rays of the sun excited them to a vigor- 
ous action of the wings. It is well known that great cold 
reduces them to a state of torpor, and inferior degrees of 
it are evidently unpleasant to them. By their conduct they 
show that they are sensible of alterations in the weather 
for some time before we can perceive them. Sometimes, 
as we have before mentioned, all the working Bees that 
are abroad hurry home ; while we, in the mean time, can 
distinguish no alteration in the state of the atmosphere. 
Huber supposes that it is the rapid diminution of light 
that alarms them ; for if the sky be uniformly overcast, 
they proceed on their excursions, and even the first drops 
of a soft shower do not make them return with any great 
precipitation. 

Their taste is rather singularly the most imperfect of 
their senses. They exert hardly any discrimination in the 
collection of honey, being not repelled by the scent or fla- 
vour of such flowers as are extremely offensive to our or- 
gans, and not scrupling to derive supplies from such as are 
highly poisonous. The qualities of honey are, indeed^ ob- 
served to vary much, according to the particular situation 
from which it is obtained. The most stagnant and putrid 
waters are resorted to by Bees with the same avidity as the 
purest; and in the selection of flowers they are guided by 
the quantity of honey they expect to meet with, and in no 
respect by its quality. When the scythe has cut down all 
the flowers which before -yielded them a plentiful supply, 
tfaey discontinue their excursions, although the weather be 
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' in aU respects propitious. Their mnelL must therefore enable 
tiiem to discover the presence of honey at great distances. 
Direct experiment has indeed proved this to be the case. 
Mr. Huber found that they proceeded immediately towards 
boxes which contained honey concealed from their view ; 
sndsuch in fact is the situation of the fluid of the nectarea 
in flowers. Some odours, especially the fumes of tobacco, 
and indeed all kinds of smoke, are highly obnoxious to 
them : this is the case also with the smell of oil of turpen- 
tme, alcohol, ammonia, the nitric and muriatic acids, and 
several other volatile chemical agents ; upon receiving the 
impressions of which, they immediately set about ventila- 
ting themselves. But nothing excites their displeasure in 
a greater degree than the breath of a spectator ; as soon as 
they feel which, they show signs of anger, and prepare to 
revenge it as an insult The odour of the poison of their 
sting produces similar effects, exciting them to immediate 
rage and hostility^ 

It is sufficiently clear that many insects possess the pow- 
er of smell, yet the particular organ of this sense has never 
heen ascertained. Various opinions have been supported 
more by arguments drawn from the analogy of what hap- 
pens in other classes of animals than by any direct expe- 
riment on insects themselves. We know that in all animals 
respiring by means of lungs, the organs of smell are pla- 
ced at the entrance of the passages of the air ; and it had 
often been concluded that, in like manner, the stigmata, or 
the orifices of the air-tubes, were the seat of this sense in 
insects. By others the antenne have been assigned as 
the organs through which these impressions are conveyed 
to the sensorium. The experiments of Huber have proved 
that neither of these opinions is correct ^ and have satis- 
factorily shown that in the Bee this sense resides in the 
Bvouth itself or in its immediate vicinity. Here in4eed 
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would be its proper station, if this faculty be intended, as 
we may reasonably suppose it to be, to apprize the indi- 
vidual of the qualities of the food prior to its being eaten. 
When the mouth of a Bee was plugged up with paste, 
which wtLs allowed to dry before the insect was set at li- 
berty, it remained quite insensible to the same odours at 
which it had before manifested the strongest repugnance. 

Bees, it is generally supposed, possess the sense of 
hearing ; but the evidence is by no means conclu&ive ; for 
we find that they are noways disturbed by a loud clap of 
thunder, or by the report of a gun, or any other noises 
that may happen to arise around them. It is, however, 
certain that they are capable of emitting a variety of sounds, 
which appear expressive of anger, fear, satisfaction, and 
other passions, and it would seem that they are even capa- 
ble of communicating certain emotions to one another in 
this manner. Huber observed that the queens, during 
their captivity, sent forth a peculiar sound, which he sup- 
poses to be a note of lamentation. A certain cry, or hum- 
ming noise from the queen, also strikes with sudden con- 
sternation all the Bees in the hive. Hunter has noticed 
a number of modulations of sound emitted by Bees under 
different circumstancies, and has instituted an inquiry 
concerning the means employed by them in producing 
these sounds, for an account of which see his paper in the 
Philosophical Transactions. 

Buffon refuses to allow Bees any portion of intelligence, 
fuid contends that the actions we behold, however admira- 
bly they are directed to certain ends, are in fact merely the 
results of their peculiar mechanism. Other philosophers, 
Buch as Reaumur, have gone into the opposite extreme, and 
have considered them as endued with extraordinary wis- 
dom and foresight, animated by a disinterested patriotism, 
and a variety of moral and intellectual qualities of high o^ 
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der. The trath, no doubt, lies between these opinions. 
It appears that Bees possess the faculty of recollecting 
circumstances and objects at a distant period. '* In au- 
tumn," says Huber, " honey had been placed in a window, 
where the Bees resorted to it in multitudes. It was re- 
moved, and the shutters closed during winter ; but when 
opened again on the return of spring, the Bees came back, 
though no honey remained : undoubtedly they remembered 
it; therefore an interval of several weeks did not obliterate 
the impression they had received." 

On the subject of their fecundation Linnaeus seems 
originally to have suggested the right idea ; i. e. that 
after all that has been said respecting its similarity to 
that of fishes, an actual union takes place between the 
queen and the drones. He seems also to have suspected 
that this union proved fatal to the latter. This opinion has 
in both points been now verified. In numerous experi- 
ments made by Huber during the years 1787 and 1788, he 
found that the young queens are never impregnated so long 
as they remain in the interior of the hive : if confined with- 
in its walls they continue barren, though amidst a seraglio 
of males. To receive the approaches of the male the 
queen soars high in the air, choosing that time of day 
when the heat has induced the drones to issue firom the 
hive ; and love is now ascertained to be the motive of the 
only distant journey which a young queen ever makes. 
From this excursion she returns in the space of about half 
an hour, with the most evident marks of fecundation. The 
most complete proof of these facts is afforded by the detail 
of a number of concurring experiments. It is curious that 
Bonner should have remarked those aCrial excursions of 
the young queens, without ever suspecting their real ob- 
ject, or observing the marks of fecundation upon their re« 
turn to the hive. M» Huber also assigns a cause fac the 
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existence of such a great number of males. As the queen 
is obliged to traverse the expanse of the atmosphere, he 
observes, it is requisite tiie males should be numerous, that 
he may have the chance of meeting some one of them* 
But the 'reason why impregnation cannot be accomplished 
within the hive has not yet been ascertained ; nor is tiie 
cause here assigned for the great number of males quite 
satisfactory. 

M. Ruber also states his accidental discovery of the 
very singular and unexpected consequences which follow 
from retarding the impregnation of the queen Bee beyond 
the twentieth or twenty-first day of her life. In the nat- 
ural order of things, or when impregnation is not retarded, 
ihe queen begins to lay the eggs of workers forty-six 
hours after her intercourse with the male, and she contin- 
ues for the subsequent eleven months to lay none but these ; 
and it is only after this period, that a considerable and un- 
interrupted laying of the eggs of drones commences. 
When, on the contrary, impregnation is retarded afler the 
twentieth day, the queen begins, from the forty-sixth hour, 
to lay the eggs of drones ; and she lays no other kind du- 
ring her whole life. . A single interview with the male, ap- 
pears sufficient, according to this writer, for fecundifying 
the whole eggs that a queen will lay in the course of at 
least two years. 

A queen, in ordinary circumstances,Jays about three 
thousand eggs in the space of two months, which is at the 
rate of fifty a day. It was not correctly ascertained 
whether the queens, whose impregnation was retarded, 
laid a number of drone eggs corresponding to the whole 
number of eggs, both of workers and drones, which they 
ought to have deposited ; but it is certain that they laid a 
greater number of drone eggs than they ought naturally 
to have done. The hives in which only drones were pro- 
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duced, always failed ; and, indeed, generally broke up be- 
fore the queens had done laying ; for, after the lapse of 
Bome time, the workers finding themselves overwhelmed 
with drones, '^fruges consumere nati," and receiving no 
increase of their own number, abandoned the hive, and at 
the same time dispatched their unfortunate sovereign. 

In the course of additional experiments, some other cu- 
rious points in the natural history of the Bee were acciden- 
tally illustrated. Thus a queen, twenty-seven days old, 
having been impregnated on the Slst of October, did not 
begin to lay at the expiration of forty-six hours, apparent- 
ly on account of the weather having, in the mean time, 
become extremely cold. She was confined in a hive all 
the winter ; and, on the 4th of April ensuing, prodi^ous 
numbers both of larve and pupe were found; and all of 
them produced drones. 

M. Huber had also an opportunity of correcting those 
naturalists who maintain that the working Bees are charged 
with the task of conveying into proper cells such eggs as 
may be misplaced by the queen. He put a queen, who 
wbo was ready to lay workers' eggs, into a prepared hive, 
which contained only the cells of drones, but which com- 
municated by a narrow tube, sufficient to permit workers 
to pass, but too small for the queen, with another hive, 
which contained plenty of the cells of workers. The 
queen, taught by nature the kinds of eggs she was about 
to lay, searched about for suitable cells ; but, finding none, 
she chose rather to drop her eggs at random, than place 
those of workers in the cells of drones. The eggs, thus 
dropped, soon disappeared : and careless observers might 
have concluded that they were carried off by the workers 
to the proper cells ; but none were to be seen there ; and 
the author soon ascertained that they were really eaten 
up by the workers. Thus it was proved, that the care of 
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depositing properly the respective kinds of eggs is left en- 
tirely to the instinct of the queen, and that the workers 
running off with misplaced eggs, in order to devour them, 
has heen mistaken for their tenderly conveying them to 
the right cells. 

The working Bees had for ages been considered as en- 
tirely destitute of sex ; and hence, in the writings of mi- 
ny authors, they are denominated neuters. From the ex- 
periments of Schirach and of Huber, it seems now to be 
clearly ascertained that the workers are really of the fe- 
male sex ; but that the organs of generation are small and 
imperfect, being capable, however,of developement,if the 
iarvsB be fed with royal jelly. 

M. Huber confirms the curious discovery of M. Schi 
Tach, that when Bees are by any accident deprived of 
their queen, they have the power of selecting one or two 
^grubs of workers, and of converting them into queens. 

M. Huber next relates some experiments which con- 
firm the singular discovery of M. Riems, concerning the 
-existence, occasionally, of common working Bees that aie 
•capable of laying eggs; which, we may remark, is certain- 
ly a most convincing proof of Jtheir being of the female 
sex. 

The origin of these supplementary queens, as they may 
be called, is accounted for, from their having passed the 
vermicular state in cells contiguous to the royal ones; 
and from their having, at an advanced period, devoured 
some portion. of the stimulating jelly which was destined 
for the nourishment of the royal brood. They are objects 
of jealousy and animosity to the queen Bee ; but how 
they become impregnated has not been ascertained. It 
haa not, indeed, been directly ascertained that all fertile 
"Workers proceed from larve that have received portions of 
the royal food ; but M. Huber observed that they weie 
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itmifbrmly such as had passed the vemicular state in cellB 
contiguous to the royal ones. ^ The Bees," he remarks, 
*m their course thither, will pass in numbers over them, 
litop, and drop some portion of the jelly destined for the 
royal larvie." This reasoning, though not conclusive, is 
plausible. The result is so uniform, that M. Huber says, 
he can, whenever he pleases, produce fertile workers in 
bis hives. 

When a supernumerary queen is produced, or introduced 
into a hive in the course of experiqient, either she or the 
rightful owner soon perishes. The German naturalists, 
Schirach and Riems, imagined that the working Bees as- 
sailed the stranger and stung her to death. Reaumur 
considered it as more probable, that the sceptre was made 
to depend on the issue of a single combat between the 
j claimants ; and this conjecture is verified by llie observa- 
tions of Huber. The same hostility towards rivals, and 
destructive vengeance against royal cells, animates all 
queens, whetiier tiiey be virgins, or in a state of impreg- 
nation, or the mothers of numerous broods. The working 
Bees, it may here be remarked, remain quiet spectators 
of the destruction, by the first hatched queen, of the re- 
maining royal cells ; they approach only to share in the 
plunder presented by their havoc-making mistress, gree* 
dily devouring any food found at the bottom of the cells, 
and even sucking the fluid from the abdomen of the 
uymphs before they toss out the carcasses. The follow- 
ing fact, connected with this subject, is one of the most 
curious perhaps jp. the whole history of this wonderfiil in- 
sect ; whenever the workers perceive that there are two 
rival queens in the hive, numbers of them crowd around 
each ; they seem to be perfectly aware of the approach- 
ing deadly conflict, and willing to prompt their amazonian 
chieftains to the battie ; for, as often as the queens show a 
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disinclination to fight, or seem inclined to recede from 
each other, or to fly off, the Bees immediately surround and 
detain them ; hut when either comhatant shows a disposi- 
tion to approach her antagonist, all the Bees forming the' 
clusters instantly give way to allow her full liberty for the 
attack. It seems strange that those Bees who in general 
show so much anxiety about the safety of their queen, 
should, in particular circumstances, oppose her prepara- 
tions to avoid impending danger — should seem to pro- 
mote the battle, and to excite the fury of the com- 
batants. 

When a queen is removed firom a hive, the Bees do not 
immediately perceive it; they continue their labours, 
"watch over their young, and perform all their ordinary 
occupations. But, in a few hours, agitation ensues ; aU 
appears a scene of tumult in the hive ; singular hummin^l 
is heard ; the Bees desert their young ; and rush over liel 
surface of the combs with a delirious impetuosity." They I 
have now evidently discovere^d that their sovereign is I 
gone ; and the rapidity with which the bad news spreads 
through the hive, to the opposite side of the combs, is very 
remaricable. On replacing the queen in the hive tranquil- 
lity is almost instantly restored. The Bees, it is worthy 
of notice, recognize the individual person of their own 
queen. If another be palmed upon them, they seize and 
surround her, so that she is either suffocated or perishes 
by hunger ; for it is very remarkable, that the workers aie 
never known to attack a queen Bee with their stings. K 
however, more than eighteen hours have elapsed before the 
stranger queen be introduced, she has some chance to es- 
cape : the Bees at first seize and confine her ; but less 
rigidly ; and they soon begin to disperse, and at length 
leave her to reign over a hive in which she was at first treated 
as a prisoner. If twenty-four hours have elapsed, the stran- 
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I ger will be well recfeived from the first, and at once admitted 
to the sovereignty of the hive. In short, it appears that 
the Bees when deprived of their queen, are thrown into 
I great agitation ; that they w^t about twenty hours, appar- 
ently in hopes of her return ; but that, after this interreg- 
nam, the agitation ceases ; and they set about supplying 
their loss by beginning to construct royal cells. It is when 
they are in this temper, and not sooner, that a stranger 
qneen will be graciously received ; and upon her being 
presented to them, the royal cells, in whatever state of 
forwardness they may happen to be, are fnstantly abandon* 
ed, and the larvie destroyed. Reaumur must therefore 
have mistaken the result of his own experiments, when he 
asserts, that a stranger queen is instantly well received, 
though presented at the moment when the o*her is with- 
flrawn. He had seen the Bees crowding round her at the 
t entrance of the hive, and laying their antennsB over her ; 
and this he seems to have taken for caressing. The struc- 
ture of the hives he employed prevented him from seeing 
farther : had he used the leaf-hive, or one of similar con- 
straction, he would have perceived that the apparent cares- 
ses of the guards were only the prelude of actual impris- 
onment 

After the season of swarming, it is well known, a general 
massacre of the drones is commenced. Several authors 
assert that the workers do not sting the drones to death, 
but merely harass them till they be banished from the 
hive and perish. M, Huber contrived a glass table, on 
which he placed several hives, and he was thus able to see 
distinctly what passed in the bottom of the hive, which is 
generally dark and concealed : he witnessed a real and 
furious massacre of the males, the workers thrusting their 
sdngs so deep into the bodies of the defenceless drones, 
that they were obliged to turn on themselves as on a pivot, 
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before they could extricate them. The i^ork of death com- 
menced in all the hives much about the same time. It is 
not, however, by a blind or indiscriminating instinct that 
the workers are impelled thus to sacrifice the males ; for 
if a hive be deprived of its queen, no such massacre takes 
place in it; but the males are allowed to survive the 
winter. 

A £um, or a country, may be overstocked with Bees, as 
with any sort of animal ; for a certain number of hives al- 
' ways require a certain number of flowers to subsist on. 
When the flowers near home are rifled, then are these in- 
dustrious insects seen taking more extensive ranges, but 
their abilities may be overtaxed ; and if they are obliged, 
in quest of honey, to go too far from home, they are over- 
wearied in the pursuit, they are devoured by birds, or 
beaten down by the winds and rain. 

From a knowledge of this, in some parts of France and 
Piedmont, they have contrived a kind of floating Bee- 
house. They have on board one barge threescore or a hun- 
dred Bee-hives, well defended from the inclemency of an 
accidental storm ; and with these, the owners suffer them- 
selves to float gently down the river. As the Bees are 
continually choosing their flowery pasture along the banks 
of the stream, they are furnished with sweets before un- 
rifled; and thus a single floating Bee-house yields the 
proprietor a considerable income. 

The Bees are nearly alike in all parts of the world, yet 
there are differences worthy our notice. In Guadeloupe, 
the Bee is less by one half than the European, and more 
black and round. They have no sting, and make their cells 
in hollow trees ; where, if the hole they meet with is too 
large, they form a sort of waxen house, of the shape of a 
pear, and in this they lodge and store their honey, and lay 
their eggs. They lay up their honey in waxen vessels of 
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the size of a pigeon's egg, of a black or deep violet colour ; 
and these are so joined together, that there is no space 
left between them. 

The honey never congeals, but is fluid, of the consist- 
ence of oil, and the colour of amber. Resembling these, 
there are found little black Bees, without a sting, in all the 
tropical climates ; and though these countries are replete 
with Bees, like our own, yet those form the most useful 
and laborious tribe in that part of the world. The honey 
they produce is neither so unpalatable, nor so surfeiting as 
ours; and the wax is so soft, that it is only used for me- 
dicinal purposes, it being never found hard enough to 
form into candles, as in Europe. 

Of insects that receive the name of Bees, among us, ' 
there are several ; which however differ very widely from 
that industrious social race we have been just describing. 
The Humble Bee is the largest of all this tribe, being as 
large as the first joint of one's ipiddle finger. These are 
seen in every field, and perched on every flower. They 
build their nest in holes in the ground, of dry leaves, mix- 
ed with wax and wool, defended with moss from the wea- 
ther.' Each Humble Bee makes a separate. cell, about the 
size of a small nutmeg, which is round and hollow, contain- 
ing the honey in a bag. Several of these cells are joined 
together, in such a manner, that the whole appears like a 
cluster of grapes. The females, which have the appear- 
ance of wasps, are very few, and their eggs are laid in 
cells, which the rest soon cover over with wax. It is un- 
certain whether they have a queen or not ; but tliore is 
one much larger than the rest, without wings, and with- 
oat hair, and all over black, like polished ebony. This 
goes and views all the woi^s, from time to time, and enters 
into the cell, as if it wanted to see whether every thing 
was done right : in the morning, the young Humble Bees 

vol, v. o 
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are very idle, and seem not at all inclined to labour, till 
one of the largest, about seven o'clock, thrusts half its body 
from a hole designed for that purpose, and seated on the 
top of the nest, beats its wings for twenty minutes suc- 
cessively, buzzing the whole time, till the whole, colony is 
put in motion. The Humble Bees gather honey, as well 
as the common Bees ; but it is neither so fine, nor so good^ 
nor the wax so clean, or so capable effusion. '. 

Beside the Bees already mentioned, there are varions 
kinds among us, that have much the appearance of honey 
makers, and yet make only wax. The Wood Bee, or 
Carpenter Bee, is seen in every garden. It is rather 
larger than the conunon queen Bee ; its body of a bluish 
black, which is smooth and shining. It begins to appear 
at the approach of spring, and is seen flying near walls 
exposed to a sunny aspect. This Bee makes its nest in 
some piece of wood, which it contrives to scoop and hol- 
low for its purpose. This, however, is never done in 
trees that are standing, for the wood it makes choice of is 
half rotten. The holes are not made directly forward, but 
turning to one side, and have an opening sufficient to ad- 
mit one's middle finger ; whence runs the inner apartment, 
generally twelve or fifteen inches long. The instrumenti 
used in boring these cavities are their teeth ; the cavity is 
usually branched into three or four apartmei^ ; and in 
each of these they lay their eggs, to the number of ten or 
twelve, each separate and distinct firom the rest The egjf 
is involved in a sort of paste, which serves at once fox the 
young animals protection and nourishment The grown 
Bees, however, feed upon small insects, particularly a 
louse, of a reddish brown colour, of the size of a small pin^ 
head. 

Mason Bees make their cells with a sort of morttf* 
made of earth, which they build against a wall that iB ez 
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poeed to the sun. The mortar, which at first is soft, soon 
becomes as hard as stone, and in this their eggs are laid. 
Each nest contains seven or eight cells, an egg in every 
cell, placed regularly one over the other. If the nest re- 
mains unhurt, or wants hut little repairs, they make use of 
them the year ensuing ; and thus they often serve three 
or four years successively. Prom the strength of their 
houses, one would think these Bees in perfect security, 
yet none are more exposed than they. A worm with very 
strong teeth is often found to hore into their little fortifica^- 
tions, and devour their young. 

The Grouitd Bee huilds its nest in the earth, wherein 
ihey make round holes, five or six inches deep ; the mouth 
^eing narrow, and only just sufficient to admit the little 
Ifihabitant. It is amusing enough, to observe the patience 
[ind assiduity with which they labour. They carry out all 
Ithe earth, grain by grain, to the mouth of the hole, where 
it forms a little hillock, an Alps compared to the power of 
the artist by which it was raised. Sometimes the walks 
of a garden are found undermined by their labours ; some 
of the holes running directly downward, others horizons 
tally beneath the surface. They lay up in these cavitii^ 
provisions for their young, which consist of a paste that 
bas the appearance of corn, and is of a sweetish taste. 

The Ijcaf-cutting Bees make their nest and lay their 
^ggs aniong bits of leaves, very artificially placed in holes 
m tbe earth, of about the length of a toothpick case. They 
loake the bits of leaves of a roundish form, and with th^m 
line the inside of their habitations. This tapestry is still 
further lined by a reddish kind of paste, somewhat sweet 
or acid. These Bees are of various kinds; those that 
build their nests with chestnut leaves are as big as drones f 
bttt those of the rose-tree are smaller than the commoa 
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The Wall Bees are so called because they make thd 
nests in walls, of a kind of silky membrane with whie 
they fill up the vacuities between the small stones whid 
form the sides of their habitation. Their apartment con 
sists of several cells, placed end to end, each in the shap 
of a woman's thimble. Though the web which lines tfai 
habitation is thick and warm, yet it is transparent and of 
whitish colour. This substance is supposed to be spa 
from the animal's body : the males and females are of j 
size, but the former are without a sting. 

The Yellow hairt Bee, with a white belly, builds 
mossy grounds. The skill displayed by these buildeis 
admirable. In order to enjoy the pleasure of seeing tin 
operations, let a nest be taken to pieces, and the 
conveyed to a distance. The Bees will be seen to 
themselves into a chain, from their nest to the place whfl 
the moss has been laid. The foremost lays hold of « 
with her teeth, clears it bit by bit with her feet (wl 
circumstance has also procured them the name of Cardilj 
Bees] ; then, by the help of her feet, she drives the oniai* 
eljed moss under her belly, the second in like manna 
pushes it on to the third. Thus there is formed an last 
terrupted chain of moss which is wrought and interWOTJ 
with the greatest dexterity by those that abide by the neflljfl 
and that their nest may not be the sport of the winds, and 
may shelter them from rain, they throw an arch over %; 
which they compose with a kind of wax, tenacious, thougii 
thin in substance, which is neither the unwrought le» 
wax nor the real wax. Dissolved in oil of turpentiiic, H 
may be used in taking off impressions. 

To these varieties of the Bee kind might be added sbv* 
era! others which are all different in nature, but not bvP 
ficiently distinguished to excite curiosity. 
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well known to be a winged insect with a sting ; to be 

ger in proportion to its bulk than the Bee ; to be marked 

k^llih bright yellow circles round its body ; and to be the 

swift and active insect of all the fly kind. On each 

of the mouth this animal is furnished with a long 

notched like a saw, and with these it is enabled to 

any substance, not omitting meat itself, and to carry it 

its nest. Wadps live like bees in community, and 

letimes ten or twelve thousand are found inbabiting a 

^le nest 

If all insects the Wasp is the most fierce, voracious, and 

dangerous, when enraged. They axe seen wher- 

flesh is cutting up, gorging themselves with the spoils 

then flying to their nests with thdir reeking prey. 

ley make war also on every other fly, and the spider him- 

dreads their approaches^ 
Every community among bees is composed of females 
queens, drones or males, and neutral or working bees, 
asps have similar occupations ; the two first are for prop* 
iting the species, the last for nursing, defending, and 
Lpporting the rising progeny. Among bees, however, 
there is seldom above a queen or two in a hive ; among 
Wasps there are above two or three hundred. 

As soon as the summer begins to invigorate the insect 
tribes, the Wasps are the most of the number, and are 
diligently employed either in providing provisions fat tjheir 
e3 
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nest, if already made, or in making one, if the former hab- 
itation be too small to receive the increasing community. 
The nest is one of the most curious objects in natural his- 
tory, and contrived almost as artificially as that of the bees 
themselves. Their principal care is to seek out a hole 
that has been begun by some other animal, a field mouse, 
a rat, or a mole, to build their nests in. They sometimes 
build upon the plain, where they are sure of the dryness 
of their situation ; but most commonly on the side of a 
bank, to avoid the rain or water that would otherwise an- 
nqy ^em. When they have chosen a proper place, they 
go to work with wonderful assiduity. Their first labour 
is to enlarge and widen the hole, taking away the earth, 
and parrying it off to some distance. To prevent the earth 
fi'om falling down and crushing their rising city into ruii^' 
they make a sort of roof with their gluey substance, to 
which they b^gin to fix the rudiments of their buildiog, 
working from the top downwards, as if they were hanging 
a bell, which, however, at length, they close up at the bot- 
tom. The materials with which they build their nests, aie 
bits of wood and glue. The wood they get where they 
can, from the rails and posts which they meet with in the 
fields, and elsewhere. These- they saw and divide into a 
multitude of small fibre?, of which they take up little bufi- 
dies in their claws, letting fall upon them a few drops of 
gluey matter with which their bodies are provided, by the 
help of which they knead the whole copposition into a 
paste, which serves them in their future building. When 
they have returned with this to the nest, they stick their 
load of paste on that part where they make their walls aad 
partitions ; they tread it close with their feet, and trowel 
it with their trunks, still going backwards as they woiL 
Having repeated this operation three or fonr times, the 
conipoBition is at length flatted out until it becomes « smaS 
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leaf of a gray colour, much finer than paper, and of a pret- 
ty firm texture. This done, the same Wasp returns to 
the field to collect a second load of paste, repeating the 
same several times, pkcing layer upon layer, and strength- 
ening every partition in proportion to the wants or con- 
venience of the general fabric. Other working Wasps 
come quickly after to repeat the same operation, laying 
more leaves upon the former, till at length, after much 
toil, they have finished the large roof which is to secun 
them from the tumbling in of the earth. This dome being 
finished, they make another entrance to their habitation, 
designed either for letting in the warmth of the sun, or 
for escaping in case one door be invaded by plunderers. 
Certain, however, it is, that by one of these they always 
enter, by the other they sally forth to their toil ; each hole 
being so small that tliey can pass but one at a time. The 
Walls being thus composed, and the whole somewhat of 
the shape of a pear, they labour at their cells, which they 
compose of the same paperlike substance that goes to the 
formation of the outside works. Their Qpmbs differ firom 
those of bees, not less in the composition than the position 
which they are always seen to obtain. The honeycomb of 
the. bee is edgeways with respect to the hive; that of the 
Wasp is flat, and the mouth of every cell opens downwards. 
Thus is their habitation contrived story above story, sup- 
ported by several rows of pillars which give firmness to 
the whole building, while tiie upper story is flat roofed, 
and as smooth as the pavementof a room laid with squares 
of marble. The Wasps can fireely walk upon these stories 
between the pillars to do whatever their wants require. 
The pillars are very hard and compact, being larger at 
each end than in the middle, not much unlike the columns 
of a building. All the cells of the nests are only destined 
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for the reception of the young, heing replete with neithn 
wax nor honey. 

Each cell is, like that of the bee, hexagonal ; but theit 
are two sorts, the one larger, for the production of the mate 
and the female Wasps, the other less, for the reception rf 
the working part of the^community. When the femtde^ 
are impregnated by the males, they lay their eg"gs onl 
in each cell, and stick it in with a kind of gummy matted 
to prevent its falling out. From this egg proceeds the in- 
sect in its worm state, of which the old ones are extremely 
careful. But the Wasp community differs from that oi 
the bee in this ; that among the latter the working beet; 
take the parental duties upon them, whereas, among th6 
Wasps the females alone are permitted to feed their yooii^ 
and to nurse their rising progeny. For this purpose the 
female waits with great patience till the working Wispe 
have brought in their provisions, which she takes from 
them, and cuts into pieces. She then goes with greal 
composure from cell to cell, and feeds every young one 
with her mouth* When the young worms have come ti 
a certain size, they leave off eating, and begin to spin a 
very fine silk, fixing the first end to the entrance of the 
cell ; then turning their heads, first on one side, tl^en on 
the other, they fix the thread to different parts, and thus 
they make* a sort of door which serves to close up the 
mouth of the cell. After this, they divest themselves of 
their skins after the usual mode of transformation 5 the an- 
relia by degrees begins to emancipate itself from its shell, 
by little and little it thrusts out its legs and wings, and 
insensibly acquires the colour and shape of its parent 

The Wasp thus formed, and prepared for depredation, 

becomes a bold, troublesome, and dangerous insect ; there 

are no dangers which it will not encounter in pursuit of 

. its prey, and nothing seems to satiate its gluttony, ThoujI* 
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it can gather no honey of its own, ho animal is more fond 
of sweets. For this purpose, it will pursue the bee and 
the humble bee, destroy them with its sting, and tlien plun- 
der them of their honey-bag, with which it flies triumph- 
antly loaded to its nest, to regale its young. Waaps are 
ever fond of making their nests in the neighbourhood of 
bees, merely to have an opportunity of robbing their hives, 
and feasting on the spoil. Yet the bees are not found al- 
ways patiently submissive to their tyranny, but fierce bat^ 
ties are sometimes seen to ensue, in which the bees make' 
np by conduct and numbers what they want in personal 
prowess. When there is no honey to be had, they seek 
for the best and sweetest fruits, and tJiey are never mis- 
taken in their choice. From the garden they fly to the 
city, to tlie grocers' shops, and butchers' shambles. They 
will sometimes carry off bits of flesh half as big as them- 
selves, with which they fly to their nest for the nourishment 
of their brood. Those who cannot drive them away, lay 
for them a piece of ox's liver, which being without fibres, 
they prefer to other flesh ; and wherever they are found, 
all other flies are seen to desert the place immediately. 
Such is the dread with which these little animals impress 
all the rest of the insect tribes, which they seize and devour 
without mercy, that they vanish at their approach. Whe^* 
ever they fly, like the eagle or the falcon, they form a de*» 
ert in the air around them. Ii) this manner the summer 
is passed in plundering the neighbourhood, and rearing 
up their young ; every day adds to their numbers ; and 
fr9m their strength, agility, and indiscriminate appetite for. 
9v^ry kind of provision, were they as long lived as the b.ee, 
they would soon swarm upon the face of nature, and be- 
come the most noxious plague of man : but providentially 
their lives are measured to their mischief, and they live but 
a single season. In proportion as the cold of the wiater 
q5 
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increases, Chey ore seen to become more domestic ; they 
seldom leave the nest, they make but short adventures from 
home, they flutter about in the noon-day heats, and soon 
after return chilled and. feeble. 

As their calamities increase, new passions soon begin to 
take place ; the care for posterity no longer continues, and 
as the parents are no longer able to provide their growing 
progeny a supply, they take the barbarous resolution of sac- 
rificing them all to the necessity of the times. In this man- 
ner, like a garrrison upon short allowance, all useless hands 
are destroyed ; the young worms, which a little before they 
fed and protected with so much assiduity, are now butch- 
ered and dragged from their cells. As the cold increases 
they no longer find sufficient warmth in their nests, which 
grow hateful to them, and they fly to seek it in the corners 
of houses, and places that receive an artificial heat. But 
the winter is still insupportable ; and, before the new year 
begins, they wither and die ; the working Wasps first, the 
males soon following, and many of the females sufffering 
in the general calamity. In every nest, however, one or 
two females survive the winter, and having been impreg- 
nated by the male during the preceding season, she begins 
in spring to lay her eggs in a littie hole qf her own con- 
trivance. This bundle of eggs, which is clustered together 
like grapes, soon produces two worms which the female 
takes proper precaution to defend and supply, and these 
when hatched soon give assistance to the female, who is 
employed in hatching two more ; these also gatheiing 
strength, extricate themselves out of the web that encloses 
them; and become likewise assistants to their mother: fif- 
teen days after two more make their appearance : thus is 
the community every day increasing, while the female lays 
in every cell, first a male and then a female. These soon 
after become breeders in tirm, till, from a single femal^i 
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ten thousand Wasps are seen produced before the month 
of June. 

THE HORNET 




Is one of the largest and most remarkable species of the 
Wasp. It is twice as large as the common Wasp, and is 
also distinguished by a black breast, and double black spots 
on the belly ;* the head is also longer and slenderer, and 
the eyes somewhat resembling a half moon. It is extreme- 
ly bold and yenomous. Its predominant passion is for flesh, 
and when hungry two or three of them wUl seize upon a 
small bird, kill it and devour its flesh. Nay, it has even 
been said, that singly, it will attack and conquer a sparrow. 
In all its manners and habits, it entirely resembles the 
Wasps we have been describing. 

fiuch is the history of the social Wasp ; but, as among 
bees, so also among these insects, there are various tribes 
that live in solitude : these lay their eggs in a hole for the 
pturpose, and the. parent dies long before the birth of its 
offspring. In the principal species of the solitary Wasps, 
the insect is smaller than the working Wasp of the social 
Mftd. The iilament, by which the corslet is joined to the 
06 
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body, is longer and more distinctly seen, and the whole 
colour of the instjct is blacker than in the ordinary kinds. 
But it is not the figure, but the manners of this extraordi- 
nary insect that claim our principal regard. 

From the end of May to the beginning of July this 
Wasp is seen most diligently employed. The whole pur- 
pose of its life seems to be in contriving and fitting up a 
commodious apartment for its young one, which is not to 
succeed it till the year ensuing. For this end, it is em- 
ployed, with unwearied assiduity, in boring a hole into the 
finest earth some inches deep, but not much wider than 
the diameter of its own body. This is but a gallery leading 
to a wider apartment, destined for the convenient lodg- 
ment of its young. As it always chooses a gravelly soil to 
work in, and where the earth is almost as hard as stone it- 
self, the digging and hollowing this apartment is an enter- 
prise of no small labour ; for effecting its operations, this 
insect is furnished with two teeth, which are strong and 
firm, but not sufficiently hard to penetrate the substance 
through wjiich it is resolved to make its Way : in order 
therefore to soflen that earth which it is unable to pierce, 
it is furnished with a gummy liquor which it emits upon 
the place, and which renders it more easily separable from 
the rest, and the whole becoming a kind of soft paste, is 
removed to the mouth of the habitation. The animal's 
provision of -liquor in these operations is, however, soon 
exhausted ; and it is then seen taking up water fi'om some 
neighbouring flower or stream, in order to supply the de- 
ficiency. 

At length, after much toil, a hole some inches deep is 
formed, at the bottom of which is a large cavity ; and to 
this no other hostile insect would venture to find its way, 
fi'om the length and the narrowness of the defile through 
which it would be obliged to pass. In this the solitazy 
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Wasp lays its egg, which is destined to comtinue the spa- 
des I there the nascent animal is to continue for ahove 
nine months, unattended and immured, and at first appear- 
ance the most helpless insect of the creation. But when 
we come to examine, new wonders offer ; no other insect 
can boast so copiously luxuriant a provision, or such con- 
firmed security. 

As soon as the mother Wasp has deposited her egg at 
the bottom of the hole, her next care is to furnish it with a 
supply of provisions, which may be offered to the young 
insect as soon as it leaves the egg. To this end, she pro- 
cures a number of little green worms, generally from eight 
to twelve, and these are to serve as food for the young one 
the instant it awakens into life. Wherf this supply is reg- 
ularly arranged and laid in, the old one, then with as much 
assiduity as it before worked out its hole, now shuts up the 
mouth of the passage ; and thus leaving its young one en- 
cloaed in perfect security, and with a copious supply of 
animal food, dies, satisfied with having provided for a fu- 
ture progeny. 

When the young one leaves the egg it is scarcely visi- 
ble, and is seen immured among a number of insects, in- 
fiiiitely larger than itself, ranged in proper order around it, 
which, however, give it no manner of •apprehension. 
Whether the parent, when she has laid in the insect pro- 
vision, contrived to disable the worms from resistance, or 
whether they w^re at first incapable of any, is not known. 
Certain it is, that the young glutton feasts upon the living 
spoil without any control ; his game lies at his hand, and 
lie devours one after the other, as the calls of appetite in- 
cite him. The life of the young animal is, therefore, spent 
in the most luxurious manner, till its whole stock of wonna 
^ exhausted, and the time of its transformation begins to 
^proach ; and then spinning a silken web, it continues fix- 
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ed in its cell till the sun calls it from its dark abode tlie 
ensuing summer. , 

The Wasps of Europe are very mischievous, yet they 
are innocence itself when compared to those of the tropi- 
cal climates, where all the insect tribes are not only nu- 
merous, but large, voracious, and formidable. Those of 
the West Indies are thicker, and twice as long as the 
common bee ; they are of a gray colour, striped with yellow, 
and armed with a very dangerous sting. They make thek 
cells in the manner of a honey-comb, in which the young 
ones are hatched and bred. They generally hang their 
nests by threads, composed of the same sutistance with 
their cells, to the branches of trees and the eaves of houses. 
They are seen every where in great abundance, depend- 
ing like firuit, particularly pears, of which shape they are, 
and as large as one's head. The inside is divided into 
three round stories, full of cells, each hexagonal, like those 
of a honey-comb. In some of the islands these insects are 
so very numerous, that their ne^ts are stuck up in this 
manner scarce two feet asunder, and the inhabitants ue in 
continual apprehension from their accidental resentment 
It sometimes happens that no precaution can prevent their 
attacks, and the pain of their sting is almost insupportable. 
Those who have felt it think it more terrible than even 
that of a scorpion; the whole visage swells, and the fea- 
tures are so disfigured that a person is scarcely knovn bj 
his most intimate acquaintance. 

THE ICHNEUMON PLY. 
EivsRT rank of insects, how voracious soever, have enemies 
that are terrible to them, and that revenge upon them the 
injuries done upon the rest of the animated creation. The 
wasp, as we have seen, is very troublesome to man, and 
very fanDidable to the insect tribe ; but the Ichjienmon 
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Ply (of which their are many varieties) fears not the wasp 
itself: it enters its retreats, plunders its habitations, and 
takes possession of that cell for its own young, which the 
wasp had laboriously built for a dearer posterity. 

Tiaa fly receives its name from the little quadmped 
which is found to be so destructive to the crocodile, as it 
bears a strong similitude to its courage and rapacity ; but 
though there are many different kinds of this insect, yet 
the most formidable, and that best known, is called the 
common Ichneumon, with four wings like the bee, a long 




slender black body, and a three-forked tail, consisting of 
bristles; the two outermost black, and the middlemost 
red.' 

Though this instrument is to all appearance slender and 
feeble, yet it is found to be a weapon of great force and 
efficacy. There is scarcely any substance which it will 
Hot pierce ; and, indeed, it is seldom seen but employed in 
penetration- The male is unprovided with such a sting, 
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while the female uses it with great force and dexterity, 
brandishing it when caught, &om side to side, and very 
often wounding those who thought they held her with the 
greatest security. 

All the flies of this tribe are produced in the same man- 
ner, and owe their birth to the destruction of some other 
insect, within whose body they have been deposited, and 
upon whose vitals they have preyed, till they came to ma- 
turity. There id no insect whatever which they will not 
attack, in order to leave their fatal present in its body ; 
the caterpillar, the gnat, and even the spider himself, m 
formidable to others, is often made the unwilling fosterer 
of their destructive progeny. 

About the middle of summer, when other insects are 
found in great abundance, the Ichneumon is seen fljdug 
busily about, and seeking proper objects upon whom to de- 
posite its progeny. As there are various kinds of this 
fly, so they seem to have various appetites. Some aiB 
found to place their eggs within the aurelia of some nas- 
cent insect, others place them within the nest which thfi 
wasp had curiously contrived for its own young ; and 99 
both are produced at the same time, the young of the Ich- 
neumon not only devours the young wasp, but the whole 
supply of worms which the parent had carefully provided 
for its provision. But the greatest number of the Ichnenr 
mon tribe are seen settling upon the back of the caterpil- 
lar, and darting, at diflerent intervals, their stings intoiUi 
body. It often happens, that the caterpillar survives tb^ 
worm state of the infant Ichneumon, and then they change 
into a chrysalis, enclosed in its body till the time of their 
delivery approaches, when they burst their prisons, a])4 
fly away. The caterpillar, however, is irreparably destroy- 
ed ; it never changes into a chrysalis, but dies shortly af- 
ter, from the injuries it had sustained. 
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THE ANT. 
The cqmmon Ants of Europe are of two or three different 
kinds : some red, some black, some with stings, and others 
irithouL Such as have stings inflict their wonnds in that 
manner ; such as are unprovided with these weapons of 
defence have a power of spurting, from their hinder parts, 
4n acid pungent liquor, wliich, if it lights upon the skin, 
inflames and bums it like nettles. 

The body of an Ant is divided into the head, bi^ast, 
and belly. In the head the eyes are placed, which are 
entirely black, and under the eyes there are two small 
horns, or feelers, composed of twelve joints, all covered 
with a fine silky hair. The mouth is furnished with two 
crooked jaw«, which project outwards, in each of which are 
Been incisors, that look like teeth. The breast is covered 
with a fine silky hair, from which project six legs, that 
are pretty strong and hairy, the extremities of each armed 
with two small claws, *which the animal uses in climbing. 
The belly is more reddish than the rest of the body, which 
is of a brown chestnut colour, shining as a glass, and cov* 
ered with extremely fine hair. 

As soon as the winter is past, on the first fine day in 
April, the ant-hill, that before seemed a desert, now 
swarms with new life, and myriads of these insects are 
seen just awaked from their annual lethargy, and preparing 
for the pleasures and fatigues of the season. For the first 
day they never offer to leave the hill, which may be con- 
sidered as their citadel, but run over every part of it, as if 
to examine its present situation, to observe what injuries 
it has sustained during the rigours of winter, while they 
slept, and to meditate and settle the labours of the day 
ensuing. 

At the first display of their forces, none but the wing- 
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less tribe appears, while those furnished with wings re- 
main at the bottom. These are the working Ants, that 
first appear, and that are always destitute of wings ; the 
males and females, that are furnished with four large 
wings each, are more slow in making their appearance. 

Thus, like bees, they are divided into males and fe- 
males, and the neutral or working tribe. These aie all 
easily distinguished from each other ; the females are much 
larger than the males ; the working Ants are the smallest 
of all. The two fonner have wings, which, however, they 
sometimes are divested of; the latter never have any, and 
upon them are devolved all the labours that tend to the 
welfare of the community. The female also may be dis- 
tinguished by the colour and structure of her breast, which 
is a little more brown than that of the common Ant, and a 
little brighter than that of the male. 

The neuters exercise all the ordinary offices necessaiy 
for the existence and welfare of the community to which 
they belong ; it is they who collect' supplies of food, who 
explore the country for this purpose, and seize upon eveiy 
animal substance, whether living or dead, which they can 
lay hold of, and transport to the common abode of the 
tribe. It is they who construct every part of the dwelling 
place, who attend tlie hatching of the eggs, the feeding of 
the larvBB, and their removal to different situations, as oc- 
casion may require, and who conduct all the operations 
both of offensive and defensive warfare ; in fact, all the 
laborious and perilous duties of this singular commonwealthi 
There is every reason, however, to believe that the helots 
and females of this tribe of insects are originally and sub- 
stantially of the same sex, and that the developement of the 
sexual organs in the latter is the consequence of some 
difference in the circumstances in which the larva is 
placed during its growth. In all the featixres of internal 
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structure the supposed neuters agree with the female, 
and in the number of articulations composing the anten- 
nee. Thus we find thirteen in the male, twelve only in 
the female, and twelve in the neuter. In the male Ant 
the abdomen has seven rings, in the female and neuter 
only six. In the two latter classes the head is broader and 
the mandibles very large and poweiiul compared with 
those of the male, and furnished with serrated edges, and 
a sharp and often hooked point The external sexual oi^ 
gans of the female and of the neuter are so nearly similar 
in appearance, that Latreille declares that he was unable 
to perceive the least difference between them. On the 
other hand, it is to be observed, that in the neuter the piin 
> dpal deviaiion from the model of the female consists in 
' the absence of wings ; a circumstance which may be con- 
ceived to be connected with a certain condition of the 
Bexual organs, as are the horns of deer and the beard of 
men. 

Ants certainly possess a greater share of muscular 
strength than almost any other insect of the same size. 
Of this we are witnesses from childhood in the incessant 
toil which they undergo, and the great loads they ore seen 
to carry, often exceeding ten or twelve times their own 
weight This apparently is connected with a correspond- 
ing share of sensation, seen in their great susceptibility 
to all changes of temperature, to moisture, and other con- 
ditions of this atmosphere. In the perfection of their sight 
they are also remarkable ; the males and females being 
provided with both the descriptions of eyes peculiar to 
this class, namely, the composite and the simple eyea. 
The labouring Ants, indeed, who never fly, are frequently 
destitute of the latter kind: 

In all insects the antenme are organs evidently of the 
greatest utility in conveying impressions from external 
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objects. But in the Ant, independently of their importance 
w organs of touch, they appear to be of still greater con- 
sequence, by being the chief instruments which enable 
them to communicate to one another intelligence in which 
they are mutually interested, and on which they are call- 
ed upon to act. Mr. Huber, to whom we are indebted for 
ft variety of curiou^ observations. on this subject, has given 
the name of Antennal Language to this species of inter- 
course. The situation of the antennse, which are placed in 
front of the head, their great mobility, their peculiar meclh 
anism, which presents a series of phalanges having great 
freedom of play, and endowed with exquisite sensibili^, 
conspire to fit them admirably for the function which he 
assigns to them — that of producing a variety of different 
impressions, when applied in different ways to the an- 
tenn®, or other parts of those Ants, with which they come 
in contact Thus the signal of .danger, which consists in 
the Ant which gives the alarm striking its head against the 
corslet of the other, is propagated from Ant to Ant with 
astonishing quickness, throughou t the whole society. For a 
few minutes a general ferment prevails, as if they were 
deliberating what measures to pursue ; but their resolution 
is soon formed, and they are ready to rush in a body against 
the enemy. Any small animal that is discovered to have 
inscdently invaded their repose, is certain of falling a vic- 
tim to their resentment, unless he can make a precipitate 
retreat, which he seldom effects without being covered 
with the bites of these furious insects. They are not, 
however, equally jealous of the intrusion of every kind of 
insect; for wood-lice are often found in the interior of the 
nest, to whom, according to Latreille, they offer no molet- 
tation. Ants appear to be incapable of emitting sounda 
80 as to communicate with one another at a distance ; and 
there is, indeed, no evidence that they possess the sense 
of hewing. 



THE AHT. 165 

Many erroneous opinions are prevalent with regard to 
the food of Ants, which have often been supposed to con- 
sume com, and to do great injury to plants by devouring 
their roots or stems. The truth is, that they are chiefly 
carnivorous insects, preying indiscriminately on all the 
softer parts of animals, and especially the viscera of other 
insects, whom they will often attack when alive, and over- 
power by dint of numbers, upon which they devour their 
victim on the spot, or drag him prisoner into their nests ; 
or if the game should be too bulky to be easily transported, 
they make a plentiful meal, and exert like the bee a power 
of disgorging a portion, and of imparting it to their com- 
panions at home. It appears that they are even able to 
I retain at pleasure the nutritious juices unchanged for a 
I considerable time. The rapidity with which they con- 
sume, and in fact anatomize, the carcasses of any small 
bird or quadruped that happens to fall in their way, is well 
known ; and furnishes an easy method of obtaining natur- 
al skeletons of these animals, by placing their dead bodies 
in the vicinity of a populous ant-hill. In hot climates, 
where they multiply to an amazing extent, their voracity 
and boldness increase with their numbers. Bosman, in 
Ms description of Guinea, states that in one night they will 
devour a sheep, leaving it a fine skeleton ; while a fowl is 
for them only the amusement of an hour. In these situa- 
tions they will venture to attack .even living animals of 
considerable size. Rats and mice often become their vic- 
tims. The sugar Ants of Grenada cleared every planta- 
tion which tiiey visited of rats and other vermin, which 
they probably effected by attacking their young. Poultiy, 
or other small stock, could not be raised without the great- 
est difficulty ; and the eyes, nose, and other emunctories 
of the bodies of dying or dead animals were instantly co\^ 
ered with them. They generally, indeed, begin their a^ 
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tacks on the most sensible parts, which have the finest i 
cuticle ; and, accumulating in great numbers about the I 
nostrils, destroy the animal by interrupting respiration. | 
Negroes with sores had difficulty in keeping the Ants from ' 
Qfisailing them. Their power of destruction keeping pace 
with their increase of numbers, it is hardly possible to as- 
sign limits to either ; and the united hosts of this diminu- 
tive insect have often become formidable to man himael£ < 
A story is related by Prevost, in his Hietoire G^n^ral des 
Voyages, of an Italian missionary resident in Congo, who * 
was awaked by his negroes in great alarm at the house i 
being invaded by an immense army of Ants, which poured i 
in like a torrent, and before he could rise had already moun- i 
ted on his legs. They covered the floors and passage^! 
forming a stratum of considerable depth. Nothing but fiioi 
was capable of arresting their progress. He states thall 
cows have been known to be devoured in their stalk by ' 
tbese daring devastators. Smith, in his Voyages to Guinea, < 
reports that at Cape Corse the castle was attacked by le- 
gions of Ants, who were preceded by thirty or forty, ap- ^ 
parently acting as guides. It was at daybreak when they i 
made this incursion, entering first by a chapel, on the floor ^ 
of which some negro servants were lying. Assailed by i 
this new enemy, they fled with precipitation, and gave the ' 
alarm to their master, who, on awaking, could hardly re- 
cover fi*om his astonishment at beholding the advancing 
multitude, which extended for a quarter of a mile before 
him. There was not much time for deliberation ; and « 
happy expedient was adopted of putting a long train of' 
gunpowder across the line of their march, and extending 
it to their flanks, which had already began to deploy, and 
setting fire to the whole, miUions^ were destroyed at 000 ' 
blow ; which so intimidated the rest, that the whol^ bitoj 
retreated in disorder, and did not renew the attack. At 
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8ierra Leone, the travelling Ants, or marchers as they are 
'called, will sometimes approach the settlements in lines 
of two or three miles long; they will cross considerahle 
streams ; and, entering a house, are perfectly irresistible 
except by fire. But even this, many of the inhabitants 
find it impossible to employ, and allow them to pass 
through, which they will do in a comparatively short-time, 
clearing the apartments they enter of all other insects. 

Ant-hills of immense size are described by travellers 
I who have visited tropical regions. In the forests of Gui- 
ana, according to M. Malouet, they attain the height of 
from fifteen to twenty feet, resembling the rude huts of 
: savages, but containing a race more ferocious than the 
i savage or the tiger himself; for they cannot be approached 
ihy men without the utmost danger of being devoured. 
[The new settlers, who, in clearing the country, meet with 
' any of these in their progress, immediately desist from 
their task, and even abandon the neighbourhood unless 
they can speedily destroy this formidable enemy. The 
» only method of accomplishing this is to dig a trench all 
round the ant-hills, and after having filled it with dry wood 
and set fire to it on every side by lighting it quickly in dif- 
ferent places, to cut off all retreat to the Ants, and batter 
dawn the edifice. 

The only vegetable substance which seems alluring to 
their appetite is sugar. They not only eat it in substancKd, 
but are fond of all fluids that contain it, such as the seem- 
tions which exude from many trees, and compose what has 
been termed the honey-dew; and the saccharine juioe, 
vhich is excreted from the bodies of many of the insects 
belonging to the genus aphis. This latter species of fi>od 
they appear to relish above all others ; it resembles honey 
m its qualities, and is sucked with avidity from the insect 
which yields it, and which appears in no respect to suffer 
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from the operation. Boissier de Sauvages was the fiisl 
who noticed this singular fact ; and Mr. P. Huher has as* 
certained a number of curious circumstances attending il 
He conceives that the liquor is given out voluntarily b| 
the aphis, at the solicitation of the Ant, who for this purpoH 
strikes it gently and repeatedly with its antennse, using tl4 
same motions as it does when caressing its young ; aoj 
remarks that the aphis retains this liquor for a longer tiini 
where the Ants are not at hand to receive it. A singiQ 
aphis may often be seen surrounded by three or four AiU4 
who are feeding on the honey, and deriving from it a plen- 
tiful meal. It does not appear that the aphis uses any ei^ 
ertion to avoid the Ants who are thus dependent on it| 
bounty ; for those provided with wiags, which would eas^ 
ly enable them to escape, are quite as passive under thef 
circumstances as the rest. These Ants grow torpid wh^ 
the cold exceeds 27 degrees of Fahrenheit, and in thl 
state require no food ; and the aphis affords them sufficiefll 
nourishment at other periods of the winter. 

In the construction of their nests, each species of Afl( 
employs different materials, and follows its own peculin 
mode of construction. Many form them of clay, and pan 
ticularly the smaller species ; one set building up a regolM 
series of apartments in successive stories, often forty il 
number, with materials which are furnished to theml^! 
another set of workers who are excavating the groandj 
The ceilings are supported throughout by small pillais ii 
some parts, and by vertical walls in others ; while hroMJ 
arches are in other places raised, in order to protect ladj 
ger spaces, and to admit of lengthened passages of com 
munication throughout a long extent of apartments. Thesf 
Ants proceed in their building only at such times as thl 
earth has been softened by rain or dew, and the atmoSf 
phere is at the same time sufficiently moist to allow of ti 
materials cohering firmly before they dry ; and such 
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probably the Ants which Pliny mentions as working by 
\ moonlight. On one occasion, when the Ants, under the 
inspection of Mr. Huber, had discontinued their labours on 
account of too great dryness in the atmosphere, he suc- 
ceeded in getting them to renew their operations by sprink- 
► long water upon them with a wet brush, in imitation of a 
natural shower. These insects close the doors of their 
habitations every night, in order to prevent the intrusion 
of others ; and a few are said to remain on the outside dur- 
ing the night as sentinels. 

The fecundation of the Ant is effected very generally 
daring the flight of the females, in which they are accom- 
panied by the males ; both appearing to be provided with 
i wings chiefly for this object. A certain number of impreg- 

(nated females are also, by the assistance of their wings, 
enabled to reach distant situations, where they become 

f respectively the founders of new colonies ; while the males, 
having fulfilled th^ office for which nature had destined 
them, are left to perish on the spot where they descend, 
being removed from those who formerly administered to 
them food, and being destitute of the means of procuring 
subsistence for themselves. Swarms of Ants, of immense 
size, are occasionally met with ; some have been record- 
ed of such prodigious magnitude as to darken the air like 
a thick cloud, and to cover the ground where they settled 
to a considerable extent. 

The infant colonies consist of very small numbers, and 
are perhaps wholly the offspring of a common parent, who 
has migrated alone, or with but a few companions. A 
comber of impregnated females alighting, in the neigh- 

Ijouriiood of the nest,*re laid hold of by the labouring Ants, 
who immediately deprive them of their wings, and drag 
them to the nest, where they keep them prisoners till they 

deposit their eggs. Each is in the interim respectfully 
VOL. v. H 
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attended by a numerous retinae of laboureis, who are t 
citous to anticipate all her wants. When first depositi 
the eggs are very small, but become considerably lar 
before the larva is excluded, being apparently nourishe 
by absorption ; for the Ants, to whose care they are co 
fided, are continually licking them with tlieir tongues. A^ 
the end of a fortnight the larva comes, forth, and a|^>eai^ 
in the form of a transparent maggot, with a head aii4 
v^ings, but without any external organs of motion. Thejj 
are now fed by their nurses, with a fluid disgorged froai 
their stomachs ; and in the course of their whole traIlsfo^ 
mation to the state of nympha, and of perfect insect, «i^ 
still dependent upon their assistance. 

Scenes of ferocious contention are occasionally exhibit^ 
ed between the inhabitants of neighbouring nests, and tenJ 
to check their otherwise excessive increase of number. 
Their weapons of offence are the jaws (which are capable ol 
inflicting a deep bite), and in some species a sting, aftei 
using which they instil into the wound a highly acrid li- 
quor. It is extremely volatile and pungent, and is capable 
of being thrown out by the Ant, when irritated, in considt 
erable quantities. Frogs have been killed by the vapoui 
from an Ant's nest in less than five minutes ; and personi 
breathing it, when of a certain intensity, are nearly suffo- 
cated. The most daring and courageous species, such ai 
that which M. Huber calls the Amazon Ant, make it thi 
business of their lives to attack the nests of the weakeij 
Ants, and live by plundering them of their eggs andlarvtt 
These are hatched and reared by Ants of the same spe« 
cies as themselves, who may be considered as auxiliaries 
to the Amazons, and who had themselves, at some formel 
period, been kidnapped from their parent nest by the Amaj 
zons. Thus a society is formed among different species « 
insects, to which no parallel exists but in the human noi 
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TEEMITES, OB WHITE ANTS. 

[>r this curious insect Ur. Smeathman has giyen, in the 
E^hilosophical Transactions, so full and interesting an ac- 
^unt, that we cannot do better than quote from it. ** Of 
i great many curious parts of the creation (says he) which 
liDet with in Guinea, the Termites, or White Ants, seem* 
pd most worthy of minute atte;itiyn. 
|- ^ The size and figure of their buildings have attracted 
Iflie notice of many travellers, and yet the world has not 
jUtherto been furnished with a tolerable description of them, 
(fcough, when we come to consider the wonderful order of 
these insects, and of their subterraneous cities, they will 
l^pear foremost on the list of the wonders of the creation. 
f "These insects are known by various names. They 
[belong to the Termes of Linneus, and other systematic 
naturalists. 

I " By the English, in the windward parts of Africa they 
rare called Bugga Bugs. In the West Indies, Wood Lice, 
fWood Ants, or White Ants. By the French, at Senegal, 
iVague Vagues. In the West Indies, Poux de Bois, or 
{"ourmis Blanches. By the Portuguese in the Brazils, 
fCoup^e, or Gutters, from their cutting things in pieces, 
\Bj this latter name, and that of Piercers or Eaters, and 
ftimilar terms, they are distinguished in various parts of the 
topical regions. 

I " Of every species of the Termites there are three orders ; 
fsBt, the working insects, which I shall call Labourers ; 
Ifkext the fighting ones, or Soldiers, which do no kind of 
Jabour ; and, last of all, the winged ones, or Perfect Insects, 
i which are mal6 and female, and capable of propagation. 
These might very appositely be called the nobility or gen- 
tly, for they neither labour nor fight, being quite incapable 
|pf either, and almost of self-defence. These only are capa- 
b3 
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ble of being elected kings or queens ; and nature has so 
ordered it, that they emigrate within a few weeks, after i 
they are elevated to this state, and either establish new ' 
kingdoms, or perish within a day or two. 

** The Termes Bellicosus, being the largest species,* 
is best known on the coast of Africa. It erects immense 
buildings of well tempered clay or earth, whicli are contzi- 
ved with such art, that we are at a loss to say, whether 
they are most to be admired on that account, or for their 
enormous magnitude and solidity. They not only build 
larger and more curious nests, but are also more nume- 
rous, and do infinitely more mischief to mankind than other 
species. When these insects attack such things as we 
would not wish to have injured, we must consider them as 
most pernicious ; but when they are employed in destroy 
ing decayed trees and substances which only encumber the 
surface of the earth, they may be justly supposed very use- 
ful. It is apparent to all, who have made observation, that 
they contribute more to the quick dissolution of putrescent 
matter than any other. They are so necessary in all hot 
climates, that even in the open fields a dead animal or 
small putrid substance cannot be laid upon the ground two 
minutes before it will be covei^ed with flies and their idag- 
gots, which instantly entering quickly devour one part, and 
perforating the rest in various directions, expose the whole 
to be much sooner dissipated by tlie elements. In a fev 
weeks, these insects destroy and carry away the bodies of 
large trees without leaving a particle behind, thus cleariof 
the place for other vegetables, which soon fill up eveiy 
vacancy ; and in places, where two or three years before 
there has been a populous town, if the inhabitants, as ii 

* The other ip^cies of this innect, as enumerated by I>i\ Sdandtf, 
«e, 2. Termeo Mordax ; 8. Termef Atiox ; 4. Termes Dertmcforj 
5. Termes A rbonim. 
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frequently the ease, have choeen to abandon it, there shall 
be a very thick wood, and not the vestif^e of a post to be 
seen, unless the wood has been of a species which, from 
its hardness, is called iron wood. 

^ The nests of the Termites Bellicosi are so numerous 
all over the island of Bananas, and the adjacent continent 
of Africa, that it is scarce possible to stand upon any open 
place, where one of these buildings is not to be seen with* 
in fifty paces, and frequently two or three are to be seen 
almost close to each other. In some parts near Senegal, 
as mentioned by Mons. Adanson, their number, magni- 
tQde,and closeness of situation, make them appear like the 
villages of the natives. These buildings are usually tenn- 
ed hills, from their outward appearance, which is that of 
little liills more or less conical, and about ten or twelve 
feet in perpendicular height above the common surface of 
the ground. 

** These hills continue quite bare until they are six or 
eight feet high : but, in time, the dead barren clay, of which 
they are composed, becomes fertilized by the genial pow- 
er of the elements in these prolific climates ; and in the 
second or third year, the hillock, if notovershaded by trees, 
becomes almost covered with grass and other plants ; and 
in the dry season, when the herbage is burnt up by the 
nys of the sun, it is not much unlike a very large haycock. 

** Every one of these buildings consists of two distinct 
parts, the exterior and the interior. The exterior is one 
large shell in the manner of a dome, large and strong 
enough to shelter the interior from the vicissitudes of the 
weather, and the inhabitants from the attacks of natural or 
Accidental enemies. It is always, therefore, much strong- 
er than in the interior building, which is the habitable part, 
divided with a wonderful kind of regularity and contri- 
Hnce, into an amazing number of apartments for the 
h3 
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residence of the king and queen, and the nursing of their 
numerous progeny ; or for ma|^azines, which are always' 
found well filled with stores and provisions. 

** These hills make their first appearance above ground by 
a little turret or two in the shape of sugar-loaves, which 
are run a foot high or more. Soon after, at some little ' 
distance, while the former are increasing in height and' 
size, they raise others, and so go on increasing the num- ' 
ber and widening them at the base, till their works below ' 
are covered with these turrets, which they always raise 
the highest and largest in the middle, and by filling up the 
intervals between each turret, collect them as it were into 
one dome. They are made very solid and strong, and 
when by the junction of them the dome is completed, for 
which purpose the turrets answer as scaffolds, they take 
away the middle ones entirely, except the tops (which 
joined together make the crown of the cupola) and apply 
the clay to the building of the works within, or to erect- 
ing fi*esh turrets for the purpose of raising the hillock still 
higher ; so that no doubt some part of the clay is used 
several times, like the boards and posts of a mason's 
scaffold. 

" When these hills are at their full height, they answer 
excellently as places to look out I have been with four 
men on the top of one of these hillocks. Whenever 
word was brought us of a vessel in sight, we immediate- 
ly ran to some Bugga Bug hill, as they are called, and 
clambered up to get a good view, for upon the common 
surface it was seldom possible to see over the grass or 
plants. 

^ The interior parts of these buildings are disposed nea^ 
ly as follows : 

''The royal chamber, which I call so on account of its 
being occupied by the king and queen, is situated at about 
a level with the surface of the ground^ at an equal distance 
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from all the sides of the building, and directly under the 
apex of the hill. 

*^ It is on all sides, both above and below, surrounded bj 
what I should call the royal apartments, which h^ve only 
labourers and soldiers in them, and can be intended for 
DO other purpose than for these to wait in, either to guard 
or serve their common father and mother, on whose safety 
depends the happiness, and, according to the negroes, 
even the existence, of the whole community. These 
apartments compose an intricate labyrinth, which extends 
a foot or more in diameter from the royal chamber on every 
side. Here the nurseries and magazines of provisions .be- 
gin, and, being separated by small empty chambers and 
galleries, which go round them or communicate from one 
to the other, are continued on all sides to the outward shell, 
and reach up within it two-thirds or three-fourths of its 
height, leaving an open area in the middle under the dome, 
which very much resembles the nave of an old cathedral : 
this is surrounded by three or four very large Gothic shaped 
arches, which are sometimes two or three feet high next 
the front of the area, but diminish very rapidly as they re- 
cede from thence like the arches of aisles in perspectives, and 
ftTe soon lost among the innumerable chambers and nur- 
series behind them. 

"All these chambers, and the passages leading^ to and 
from them, being arched, they help to support one another ; 
wd while the interior large arches prevent them falling 
into the centre, and keep the area open, the exterior build- 
uig supports them on the outside. 

"There are, comparatively speaking, few openings into 

t^e great area, and they for the most part seem intended 

<>nly to admit that genial warmth into the nurseries which 

the dome collects. 

" The interior building or assemblage of nurseries, cham- 

h4 
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bers, &c. has a flattish roof without any perforation, which 
would keep the apartments below dry, in case through ac- 
cident the dome should receive any injury and let in water; 
and it is never exactly flat and uniform, because they are 
always adding to it by building more chambers ; so that 
the divisions or columns between the future arched apart- 
ments resemble the pinnacles upon the fronts of some old 
buildings, and demand particular notice as affording one 
proof that for the most part the insects project their arch- 
es, and do not make them, as I imagined for a long time, 
by excavation. 

^' 7he area has also a flattish floor, which lies over the 
royal chamber, but sometimes a good height above it, hav- 
ing nurseries and magazines between. It is water-proof^ 
and contrived, as far as I could guess, to let the water ofl^ 
if it should get in, and run over by some short way into 
the subterraneous passages which run under the lowest 
apartments in the hill in various directions, and are of an 
astonishing size, being wider than the bore of a great can- 
non. I have a'memorandum of one I measured, perfectly 
cylindrical, and thirteen inches in diameter. 

" These subterraneous passages or galleries are lined 
very thick with the same kind of clay of which the hill is 
composed, and ascend the inside of the outward shell in a 
spiral manner, and winding round the whole building up 
to the top intersect each other at different heights, open- 
ing either immediately into the dome in various places, 
and into the interior building, the new turrets, &c. or com- 
municating thereto by other galleries of different bores or 
diameters, either circular or oval. From every part of 
these large galleries are various small pipes or galleries 
leading to different parts of the building. Undt r ground 
there are a great many which lead downward by sloping 
descents three and four feet perpendicular among the grav- 
el, from whence the labouring Termites cull the finer parts, 
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winch, being w<Nrked up in their mouths to the consistence 
of mortar, becomes that solid clay or stone of which their 
iuQs and all their buildings, except their nurseries, ate 
composed. Other galleries again ascend and lead out hor- 
izontally on every side, and are carried under ground near 
to the surface a vast distance : for if you destroy all the 
aesta within one hundred yards of your house, the inhabit- 
ants of those, which are left unmolested farther off, will 
nevertheless carry on their subterraneous galleries and 
invade the goods and merchandises contained in it by sap 
and mine, and do great mischief, if you are not very cir- 
comspect.'* 

Mr. Smeathman describes some inferior buildings made 
by other species of the Termites ; but nothing very re- 
markable occurs, till we come to the nests built by the 
Termites Arborum. These are generally spherical or 
oval, and built in trees, and very frequently may be seen 
surrounding the branch of a tree at the height of seventy 
or eighty feet ; and (though but rarely of so large a size) 
us big as a very great sugar cask. 

"The colour of these nests, like that of the roofed tur- 
rets, is black, from which, and their irregular surface and 
oibicular ehape, they have been called Negro Heads by 
our first writers on the Caribbee Islands, and by the French, 
*T6tes des NAgre^.' See Hunter's Evelyn's Sylva, p. 17. 
They are composed of small particles of wood and the va- 
rious gisfms and juices of trees, combined with, perhaps, 
those of the animals, and worked by those little industrious 
creatures into a paste, and so moulded into innumerable 
Kttle cells of very different and irregular forms, which af- 
ford nothing curious, but the immense quantity of inhabit- 
ants, young and old, with which they are at all times 
crowded ; on which account they are sought for in order 
to feed young fowls, and especially for the rearing of tur- 
Iceyg. These nests are very compact, and so strongly at- 
h5 . 
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tached to the boughs on which they are fixecl, that theie 
is no detaching them but by cutting them in pieces, or 
sawing off the branch; and they will sustain the force of a 
tornado as long as the tree on which they are fixed. 

^The Termites Arborum, those which build in treesi 
firequently establish their nests within the roofs and other 
parts of houses, to which they do considerable damage, if 
not entirely extirpated. The large species are, howeyer, 
not only much more destructive, but more difficult to be 
guarded against, since they make their approaches chiefly 
under ground, descending below the foundations of houseB 
and stores at several feet from the surface, and rising again 
either in the floors, or entering at the bottom of the posts, 
of which the sides of the building are composed, bore quite 
through them, following the course of the fibres to the top, 
or making lateral perforations and cavities here and there 
as they proceed. 

" While some are employed in gutting the posts, others 
ascend from them, entering a rafter or some other part of 
the roof. If they once find the thatch, which seems to 
be a favourite food, they soon bring up wet clay, and build 
their pipes or galleries through the roof in various direc- 
tions, as long as it will support them ; sometimes eating 
the palm-tree leaver and branches of which it is composed, 
and perhaps the rattan or other running plant which i& 
used as a cord to tie the various parts of the roof together, 
and that to the posts which support it. Thus, ivith the 
assistance of the rats, they very soon ruin the house by 
weakening the fastenings, and exposing it to the wet. In 
the mean time, the posts will be perforated in every direc- 
tion as full of holes as that timber in the bottoms of shipi 
which has been bored by the worms: the fibrous and knot- 
ty parts, which are the hardest, being left to the last^^ 

* The 0ea-wonD0, so pernicious to shippiDg, appear to have the sanae 
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^ They flometimes, in carrying on this business, find, 
that the post has some weight to sapport, and then if it is 
a convenient track to the roof, or is itself a kind of wood 
agreeable to them, they bring their mortar, and fill all or 
most of the cavities, leaving the necessary roads through 
it, and as fast as they take away the wood replace the va- 
cancy with that material ; which being worked together 
by them closer and more compactly than human strength 
or art eoold ram it, when the house is pulled to pieces, in 
order to examine if any of the posts are fit to be used 
again, those of the softer kinds are often found reduced 
almost to a shell, and all or a greater part transformed 

office allotted them in the ivatera which the Termites have on the 
hmd. They will appear, on a very little consideration, to be moat 
important beings in the great chain of creation, and pleasing demon- 
strations of that infinitely wise and gracious power which formed, and 
still preserves, the whole in such wonderful order and beauty : for, if 
it was not for the rapacity of tliesc and rach animals, tropical rivers, 
and indeed the ocean itself, would be choked with the bodies of trees 
which are annually carried down by the rapid torrents, as many of 
them would last for ages, and probably be productive of evils, of which, 
happily, we cannot in the present harmonious state of things form any 
idea ; whereas, now Vfcing consumed by these animals, they are moi« 
easily broken in pieces by waves ; and the fragments which are notde- 
voored become specifically lighter, and are consequently more readily 
and more effectually thrown on shore, where the sun, wind, insects, and 
various other instruments, speedily promote their entire dissolution. 

That wood will endure in water an amazing number of ages, is ap- 
parent from the oak stakes which were driven into the bed of the river 
Thames on the invasion of England by Julius Caesar, one of which is 
to be seen in Sir Ashton Lever's Museum, and likewise from those 
bedies of trees wliich are daily found in the bogs and morasses of Great 
Britain and Ireland, wliich after a duration, the former of eighteen 
hnadred, the latter of upwards of two thousand years, are found in a 
perfect state of preservation. ¥ 

b6 
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firom wood to clay as solid and as hard as many kinds of 
free-stono used for building in England. 

" These insects are not less expeditious in destroying 
the shelves, wainscoting, and other fixtures of a house, thas 
the house itself. They are forever piercing and boring 
in all directions, and sometimes go out of the broadside of 
one post into that of another joining to it ; but they always 
destroy the softer substances first, and are particularly 
fond of pine and fir boards, which they excavate and cany 
away with wonderful cunning and despatch : for, except a 
shelf has something standing upon it, as a book, on any 
thing else which may tempt them, they will not perforate 
the surface, but artfully preserve it quite whole, and eat 
away all the inside, except a few fibres which barely keep 
the two sides connected together, so that a piece of aa 
inch broad, which appears solid to the eye, will not weigh 
much more than two sheets of pasteboard of equal dimen- 
sions, afler these animals have been a little while in pos- 
session of it In short, the Termites are so insidious in their 
attacks, that we cannot be too much on our guard agamst 
them : they will sometimes begin and raise their works, 
especially in new houses, through the floor. If you de- 
stroy the work so begun, and make a Hre upon the spot, 
the next night they will attempt to rise through another 
part ; and, if they happen to emerge from under a tnnil 
early in the night, will pierce the bottom, and destroy or 
spoil every thing in it before the morning. On these ac- 
counts we are careful to set all our chests and boxes upon 
stones or bricks, so as to leave the bottoms of such fiirni- 
ture some inches above the ground. 

" When the Termites attack trees and branches in the 
open air, they sometimes vary their manner of doing it 
if a stake in a hedge has not taken root and vegetated, it 
becomes their buf?inAs to destroy it If it has a good 
sound bark round it, they will enter at the bottom, and eat all 
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but the bark, which will remain, and exhibit the appear- 
ance of a solid stick; but, if they cannot trust the bark, 
they cover the whole stick with their mortar, and it then 
looks as if it had been dipped into thick mud that had been 
dried on. Under this covering they work, leaving no 
more of the stick and bark than is barely sufficient to 
support it, and frequently not the smallest particle, so that, 
upon a very small tap with your walking-stick, the whole 
stake, though apparently as thick as your arm, and five or 
six feet long, loses its form, and disappearing like a 
shadow falls in small fragments at your feet They gen- 
erally enter the body of a large tree which has fallen 
through age or been thrown down by violence, on the 
side next the ground, and eat away at their leisure within 
the bark, without giving themselves the trouble either to 
cover it on the outside, or to replace the wood which they 
have removed from within, being somehow sensible that 
there is no necessity for it. These excavated trees have 
deceived me two or thre^ times in running : for, attempt- 
ing^ to step two or three feet high, I might as well have 
attempted to step upon a cloud, and have come down with 
sach unexpected violence, that, besides shaking my teeth 
and bones almost to dislocation, I have been precipitated, 
head foremost, among the neighbouring trees and bushes. 
Sometimes, though seldom, they attack living trees ; but 
not, I apprehend, before symptoms of mortification have 
appeared at the roots, since it is evident, as is before ob- 
served, that these insects are intended in the order of na- 
ture to hasten the dissolution of such trees and vegeta- 
bles as have arrived 'at their greatest maturity and per- 
fection, and which would, by a tedious decay, serve only 
to encumber the face of the earth. This purpose they 
answer so effectually, that nothing perishable escapes 
them, and it is almost impossible to leave any thing pen- 
etrable upon the ground a long time in safety; for the 
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odds are, that, pat it where you will abroad, they wll 
find it out before the following mominv, uid its destrae- 
tion follows very soon." 

Having thus given some idea of the nests of these won- 
derful insects, of their uses in the creation, and of the vast 
mischief they cause to mankind, Mr. Smeathman next de- 
scribes the insects themselves. This description is intro- 
ductory to his curious and entertaining account of their 
economy and management, and of their manner of build- 
ing, fighting, and marching. 

" I have observed before, that there are of every species 
of Termites three orders. Of these the working insects 
or labourers are always the most numerous. In the Ter- 
mites Bellicosus there seem to be at lesBt one hundred 
labourers to one of the fighting insects or soldiers. The 
labourers are about one fourth of an inch long, and twen- 
ty-five of them weigh about a grain ; so that tliey are not 
so large as some of our Ants. From their external habit 
and fondness for wood, they havp been very expressively 
called wood lice. They resemble them, it is true, veiy 
much at a distance, but they run fiister than any other in- 
sects of their size, and are incessantly bustling about their 
affairs. 

"The second order, or Soldiers, have a very different 
form from the labourers, and have been by some authors 
supposed to be the males, and the former neuters : but 
they are, in fact, the same insects as the foregoing, only 
they have undergone a change of form, and approach one 
degree nearer to the perfect state. They are now much 
larger, being half an inch long, and equal in bulk to fif- 
teen of the labou)>ers. 

"There is now likewise a jnost remarkable circumstanee 
in the form of the head and mouth ; for in the fannec state 
the mouth is evidently calculated for gnawing and bold- 
mg bodies $ but in this state, the jaws being ahaped joit 
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e two very sharp awls a little jagged, they are incapa- 
ble of any thing but piercing or wounding, for which pur- 
poses they are very effectual, being as hard as a crab's 




daw, and placed in a strong horny head, which is of a 
fiutbrown colour, and larger than all the rest of the body 
together, which seems to labour under great difficulty in 
carrying it: on which account perhaps the animal is in- 
capable of climbing up perpendicular surfaces. 

"The third order, or the insect in its perfect state, va- 
ries its form still more than ever. The head, thorax, and 
abdomen, differ almost entirely from the same parts in the 
labourers and soldiers ; and, besides this, the animal is now 
furnished with fi>ur large brownish, transparent wings, 
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with which it is at the time of emigration to wing its way 
Id search of a new settlement In short, it differs so much 
from its form and appearance in the other two states, that 
it has never been supposed to be the same animal, but by 
those who have seen it in the same nests : and some of 
these have distrusted the evidence of their senses, [t was 
80 long before I met with them in their nestff myself, that 
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I doubted the information that was given me by the nativei^ 
that they belonged to the same family. Indeed we may 
open twenty nests without finding one winged one, for 
those are to be found only just before the commencement 
of the rainy season, when they undergo the last change, 
which is preparative to their colonization. 

^ In the winged state they have also much altered their 
size as well as form. Their bodies now measure between 
six or seven tenths of an inch in lengt)i, and their wings 
above two inches and a half ^-om tip to tip, and they are 
equal in bulk to about thirty labourers, or two soldien* 
They are now also furnished with two large eyes placed 
on each side of the head, and very conspicuous. If thej 
have any before, they are not easily to be distinguished. 
Probably in the two first states, their eyes, if they have 
any, may be small like those of moles ; for as they live 
like these animals always under ground, they have ii 
little occasion for these organs, and it is not to be won- 
dexed at that we do not discover them; but the case is 
much alte^d when they arrive at the winged state in 
which they are to roam, though but for a few hours, 
through the wide air, and explore new and distant re- 
gions. In this form the animal comes abroad during c^ 
soon after the first tornado, which at the latter end of 
the dry season proclaims the approach of the ensoin; 
rains, and seldom waits for a second or third shower, if 
the first, as is generally the case, happens in the night, 
and brings much wet after it The quantities that arc to 
be found the next morning all over the surface of the 
earth, but particularly on the waters, is astonishing; for 
their wings are only calculated to carry them a fev 
hours, and after the rising of the sun not one in a thousand 
ia to be found with four wings, unless the morning cos* 
tinues rainy, when here and there a solitary being i< 
seen winging its way fh)m one place to another, ai i 
solicitous only to avoid its numerous enemies, particu- 1 
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^kAy rmoua species of ants which are hunting on ev-* 
ery spray, on every leaf, and in every possible place, for 
this unhappy race, of which probably not a pair in many 
millions get into a place of safety, fulfil the first law of 
natore, and lay the foundation of a new community. 

^ Not only all kinds of Ants, birds, and carnivorous rep- 
tiles, as well as insects, are upon the hunt tor them, but 
the inhabitants of many countries, and particularly of that 
part of Afiica where I was, eat them. At the time of 
swarming, or rather of emigration, they fall into the neigh- 
bouring waters, when the Africans skim them ofiT with 
calabashes, bring large kettles full of them to their habi- 
tations, and parch them in iron pots over a gentle fire, 
stirring them about as is usually done in roasting coffee. 
In that state, witiiout sauce or any other addition, they 
serve them as delicious food ; and they put them by 
handsfull into their mouths, as we do comfits. I have 
eaten them dressed this way several times,' and think them 
both delicate, nourishing, and wholesome ; they are some- 
thing sweeterj but not so fat and cloying as the caterpil- 
lar or maggot of the palm tree, snout-beetle, curculio 
palmarum, which is served up at all the luxurious tables 
ofWest Indian epicures, particularly of the French, as the 
greatest dainty of the western world. 

"On the following morning, as I have observed, they 
are to be seen running upon the ground in chase of each 
other; sometimes with one or two wings still hanging to 
their bodies, which are not only useless but seem rather 
ciunbersome. The greater part have no wings, but they 
ran exceeding fast, the males after the females. I have 
. sometimes remarked two males after one female, contend- 
. ingwith great eagerness who should win the prize, regard- 
less of the innumerable dangers that surrounded them. 

"They are now become fi-om one of the most active, 
industrious, and rapacious, from one of the most fierce and 
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unplaeablo litde animals in the world, the most innocent 
helpless and cowardly; never making the leojst resiiiH 
tance to the smallest Ant The Ants are to be seen oa^ 
every side in infinite numbers, of various species and si- 
zes, draggmg these annual victims of the laws of natareta, 
their different nests. It is wonderful that a pair should 
ever escape so many dangers and get into a place of sm 
curity. Some, however, are so fortunate ; and, being fouoii 
by some of the labouring insects that are continually roiK 
ning about the surface of the ground under their coveM 
ed galleries, are elected kings and queens of new stai 
The manner in which these labourers protect the hw^ 
pair, from their innunierable enemies, not only on 
day of the massacre of almost all their race, but for al(m|i 
time after, will, I hope, justify me in the use of the ten 
election. The little industrious creatures immediately 
close them in a small chamber of clay suitable to tbeai 
size, into which at first they leave but one small entraoo% 
large enough for themselves and the soldiers to go inaoi 
out, but much too little for either of the royal pair to 
make use of; and, when necessity obliges them tomaki 
more entrances, they are never larger ; so that, of couw«i 
the voluntary subjects charge themselves with the taakrf 
providing for the of&pring of their sovereigns, as well a» to 
work and to fight for them, until they shall have raisei 
a progeny capable at least of dividing the task wilk 
them. 

" It is not until this time, probably, that they conanto" 
mate their marriage, as I never saw a pair of them jfi^ 
ed. The business of propagation, however, soon commen- 
ces, and the labourers, having constructed a small wood- 
en nursery, as before described, carry the eggs and lo^ 
them there as fast as they can obtain them from the qoeei 

** About this time a most extraordinary chauge begitf 
to take place in the queen, to which I know QOthiogfl** 
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t', except in the polex penetrans of Lanneus, the jigger 
the West Indies, and in the diflferent species of coccus, 
cluneal. The ahdomen of this 
Ibmale begins gradually to extend 
fod enlarge to such an enormous 
ibe, that an old queen will have it 
jbcreased so as to be fifteen hun- 
dred V)r two thousand times the 
\fQ\k of the rest of her body, and 
lirenty or thirty thousand times the 
inlk of a labourer, as I have found 
kj carefully weighing and compu- 
ting the different states. The skin 
letween the segments of the ab- 
idmen extends in every direction ; 
ind at last the segments are re- 
iBoved to half an inch distance from 
rfach other, though at first the 
length of the whole abdomen is 
act half an inch. They preserve 
their dark brown colour, and the 
upper part of the abdomen is mark- 
ed with a regular series of brown 
bars from the thorax to the poste- 
rior part of the abdomen, while the 
intervals between them are cover- 
ed with a thin, delicate, transpa- 
rent skin, and appear of a fine 

cream colour, a little shaded by the dark colour of the 
intestines and watery fluid seen here and there beneath. 
I conjecture the animal is upwards of two years old when 
the abdomen is increased to three inches in length : I have 
sometimes found them of near twice that size. The abdo- 
men is now of an irregular oblong shape, being contracted 
by the muscles of every segment, and is become one vast 
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matrix full of eggs, which make long circumvolutioiJ 
tlirough an innumerahle quantity of very minute vessdl 
that circulate round the inside in & serpentine manner 
which would exercise the ingenuity of a skilful anatomic 
to dissect and develope. This singular matrix is not 
lemarkahle for its amazing extension and size than for ill 
peristaltic motion, which resemhles the undulating of wavel 
and continues incessantly without any apparent effort 
the animal ; so that one part or other alternately is risii 
and sinking in perpetual succession, and the matrix 
never at rest, hut is always protruding eggs to the amooil 
(as I have frequently counted in old queens) of sixty in 
minute, or eighty thousand and upwards in one day( 
twenty-four hours. 

" These eggs are instantly taken from her body by Ik 
attendants (of whom there always are a sufficient namM 
in waiting) and carried to the nurseries, which in a grei 
nest may some of them be four or five feet distant in* 
straight line, and consequently much farther by theif 
winding galleries. Here, after they are hatched, ^' 
young are attended and provided with every thing necei* 
sary until they are able to shift for themselves, and tato 
their share of the labours of the community. 

" The first object of admiration which strikes one, up* 
opening the hills or nests of the Termites, is the behavic* 
of the soldiers. If you make a breach in a slight partrf 
the building, and do it quickly with a strong hoe or pickai^ 
in the space of a few seconds a soldier will run out aiii 
walk about the breach, as if to see whether the enemy ii 
gone, or to examine what is the cause of the attack. Ht 
will sometimes go in again, as if to give the alarm ; bat 
most frequently, in a short time is followed by two or thi* 
others, who run as fast as they can, straggling afler <»• 
another, and are soon followed by a' large body who ro^k 
out as fast as the breach will permit them ; and so thef 
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proceed, the number increasing as long as any one contin- 
Ives battering their building. It is not easy to describe 
the rage and fury they show. In their hurry they frequent- 
ly miss their hold, and tumble down the sides of the hill, 
but recover themselves as quickly as possible ; and being 
blind, bite every thing they run against, and thus make a 
crackling noise, while some of them beat repeatedly with 
their forceps upon the building, and make a small vibra- ' 
ting noise, something shriller and quicker than the ticking 
of a watch. I could distinguish this noise at three or four 
feet distance, and it continued for a minute at a time, with 
short intervals. While the attack proceeds, they are in 
the most violent agitation. If they get hold of any one, 
they wiU in an instant let out blood enough to weigh 
against their whole body ; and if it is the leg they wound, 
you will see the stain upon the stocking extend an inch in 
width. They make their hooked jaws meet at the first 
stroke, and never quit their hold, but suffer themselves to 
be pulled away leg by leg, and piece after piece, without 
the least attempt to escape. On the other hand, keep out 
of their way, and give them no interruption, and they will 
in less than half an hour retire into the nest, as if they 
supposed the wonaerful monster that damaged their castle 
to be gone beyond their reach. Before they are all got in, 
you will see the labourers in motion, and hastening in va- 
rious directions towards the breach ; every one with a 
borthen of mortar in his mouth ready tempered. This they 
stick upon the breach as fast as they come up, and do it 
with so much dispatch and facility, that, although there are 
thousands, and I may say millions, of them, they never 
Btop or embarrass one another ; and you are most agreea* 
bly deceived when, afler an apparent scene of hurry and con- 
fusion, a regular wall arises, gradually filling up the chasm. 
While they are thus employed, almost all the soldiers are 
retired quite out of sight, except here and there one, who 
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saunters about among six hundred or a thousand of the 
hourers, but never touches the mortar either to lift or fl 
ry it One in particular places himself close to the i 
they are building. This soldier will turn himself leisure 
on all sides, and every now and then, at intervals of 
minute or two, lifl up his head, and with his forceps 
upon the building, and make the vibration noise bef( 
mentioned : on which immediately a loud hiss, which 
pears to come from all the labourers, issues from withinsk 
the dome and all the subterraneous caverns and 
That it does come from the labourers is very evident, 
you will see them all hasten at every such signal, redoul 
their pace, and work as fast again. 

"We meet vast obstacles in examining the interior 
of these tumuli. In the first place, the works, for instaai 
the apartments which surround the royal chamber and 
nurseries, and indeed the whole internal fabric, are mo 
and consequently the clay is very brittle : they have 
so close a connexion, that they can only be seen as it we( 
by piecemeal : for having a kind of geometrical depein 
ence or abutment against each other, the breaking of oi 
arch pulls down two or three. To the«e obstacles must k 
added the obstinacy of the soldiers, who fight to the vfflj 
last, disputing every inch of ground so well as often to diirt 
away the negroes who are without shoes, and make whiW 
people bleed plentifully through their stockings. Neithei 
can we let a building stand so as to get a view of the in* 
terior parts without interruption, for while the soldiers »» 
defending the outworks, the labourers keep barricadoiif 
all the way against us, stopping up the diflferent gaDeiitf 
and passages which lead to the various apartments, purtiC' 
ularly the royal chamber, all the entrances to which tbcf 
fill up so artfully as not to let it be distinguishable while! 
remains moist : and externally it has no other appearifflC* 
than that of a shapeless lump of clay. It is, however, ea* 
Ij found firom its situation with respect to the other ptf^ 
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the building, and by the crowds of iabonren and aoldien 
h surround it, who show their loyalty and fidelity by 
[g under its walls. The royal chamber in a large nest 
capacious enough to hold many hundreds of the attend- 
Ints besides the royal pair, and you always find it as full 
If them as it will hold. These faithful subjects never abao- 
ion their charge even in the last distress ; for whenever 
took out the royal chamber, and, as I often did, preserved 
it for some time in a large glass bowl, all the attendants 
^ntinued running in one direction round the king and 
leen with the utmost solicitude, some of them stopping 
in every circuit at the head of the latter, as to give her 
mething. When they came to the extremity of the ab- 
len, they took the eggs from her, and carried them 
iway, and piled them carefully together in some part of 
chamber„or in the bowl under, or behind any pieces of 
iken clay which would lie most convenient for the pur- 

I ^ Some of these little unhappy creatures would ramble 
'fi'om the chamber, as if to explore the cause of such ahor- 
|lid ruin and catastrophe to their immense building, as it 
mast appear to them ; and, after fruitless endeavours to get 
over the sidfe of the bowl, return and mix with the crowd 
that continued running round their common parents to the 
last Others, placing themselves along her side, get hold 
of the queen's vast matrix with their jaws, and pull with all 
their strength, so as visibly to lift up the part that they fix 
nt ; but, as I never saw any effect fcpm these attempts, I 
' Bever could determine whether this pulling was with an in- 
tention to remove her«body, or to stimulate her to move 
herself, or any other purpose ; but, after many ineffectual 
tugs, they would desist, and join in the crowd running. 
' lound, or assist some of those who are cutting off clay firom 
the external parts of the chamber, or some of the fittgrnents, 
and moistening it with the juices of their bodies, to begin 
to work a thin arehed shell over the body of the ^oeen, •» 
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if to exclude the air, or to hide her from the observation <u 
some enemy. These, if not interrupted, before the nea 
morning completely cover her, leaving room enough witfad 
for great numbers to run about her, 

<^ I do not mention the Ki^vo in this case, becaus he ii 
very small in proportion to the queen, not being biggoi 




than thirty of the labourers, so that he generally conceall 
himself under one side of the abdomen, except when 
goes up to the queen's head, which he does aow and theif 
but not so frequently as the rest 

•* If in your attack on the hill you stop short of the ro] 
«1 chamber, and cut down about half of the building, ani 
leave open some thousands of galleries and chambers, they 
will all be shut up yrith thin sheets of clay before the neiti 
morning. If even the whole is pulled down, and the dif^i 
ferent buildings are thrown in a confused he'ap of ruinfl^ 
provided the king and queen are not destroyed or taken 
away, efery interstice between the ruins, at which either 
cold or wet can possibly enter, will be so covered as to ex- 
clude both ; and, if the animals are left undisturbed, in 
about a year they wiU raise the building to near its pristiM 
size and grandeur. 

** The Marching Termites are not lees curious in tfaeir \ 
order, as far as I have had an opportunity of observing { 
^em, than those described before. This species seeoi 
much scarcer than the Termites bcllicoS. I could get no i 
information relative to them from the black people^ from 
which I conjecture they are little known to ^am. My 
seeing them was very accidental. One day, having made 
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an escursion with my gun up the river Camerankoes, on 
my return through the thick forest, whilst I was sauntering 
very silently in hopes of finding some sport, on a sudden 
I heard a loud hiss, which, on the account of the many 
serpents in those countries, is a most alarming sound. 
The next step caused a repetition of the noise, which I 
won recognized, and was rather surprised, seeing no cov- 
ered ways or hills. The noise, however, led me a few 
paces from the path, where, to my great astonishment and 
pleasure, I saw an army of Termites coming out of a hole 
in the ground, which could not be above four or five inches 
wide. They came out in vast numbers, moving forward 
as &st seemingly as it was possible for them to march. In 
less than a yard from this place they divided into two 
streams or columns, composed chiefiy of the first order, 
which I call labourers, twelve or fifteen abreast, aiid crowd- 
ed as close after one another as sheep in a drove, going 
straight forward without deviating to the right or left. 
Among these, here and there, one of the soldiers was to be 
seen, trudging along Vith them in the same manner, nei- 
ther stopping nor turning ; and as he carried his enormous 
large head with apparent difficulty, he put me in mind of 
a very large ox amidst a flock of sheep. Whilst these 
were bustling along, a great many soldiers were to be seen 
spread about on both sides of the two lines of march, some 
afoot or two distant, standing still or sauntering about, as 
if upon the look out lest some enemy should suddenly 
come upon the labourers. But the most extraordinary part 
of this march was the conduct of some others of the sol- 
diers, who, having mounted the plants which grow thinly 
"here and there in the thick shade, had placed themselves 
«!on the points of the leaves, which were elevated ten or 
fifteen inches above the ground, and hung ever the army 
lonching below. Every now and then one or other of 

VOL. V. I 
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them beat with hk forceps upon the lea^ voA inade i 
same sort of ticking noiae which I had so frequently 
served to be made by the soldier who acts the pait of 
surveyor or superintendent, when the labourers are at 
repairing a breach made in one of the conmion hillBofi 
Termites bellicosL This signal among the 
White Ants produced a similar effect; for, whene^ 
was made, the whole army returned a hiss, and obeyed 
signal by increasing their pace with the utmost hurry, 
soldiers who had mounted alofl, and gave their signalflj 
quite stiU during these intervals (except making now 
then a slight turn of the head) and seemed as solicitou 
keep their posts as regular sentinels. The two column 
the army joined into one about twelve or fifteen paces I 
their separation, having in no part been above three ; 
asunder, and then descended into the earth by two or t 
holes. They continued marching by me for above an 
that I stood admiring them, and seemed neither U 
crease nor diminish their numbers, the soldiers oq1]I 
cepted, who quitted the line of march, and placed tl 
selves at different distances on each side of the two 
umns ; for they appeared much more numerous befd 
quitted the spot Not expecting to see any ci 
their march, and being pinched for time, the tide 
nearly up, and our departure fixed at high water, I qn 
the scene with some regret, as the observation of a 
two might have afforded me the opportunity of expil 
the reason and necessity of their marching with suck 
peditioD, as well as of discovering their chief settleiD0^ 
which is probably built in the same manner as the luf 
hills before described. 

** The economy of Nature is wonderfiilly displayed i> 
comparative cbservation on the different species who ^ 
calculated to Uve under ground until they have wingh^ 
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thk species which marches in g^reat bodies in open day* 
The fonner, in the two first states, that is, of labourers and 
soldiers, have no eyes that I could ever discover: but 
when they arrive at the winged or perfect state in which 
they are to appear abroad, though only for a few hours, and 
that chiefly in the night, they are furnished with two con- 
spicuous and fine eyes : so the Termites viarum, or march- 
ing Bugga Bugs, being intended to walk in the open air 
and light, are even in the first state furnished with eyes 
proportionably as fine as those which are given to the 
winged or perfect insects of the other species." 

THE SUGAR ANT 

Is so called firom the ruinous effect which it produces on 
the sugarcane. The mischief, however, is not done by the 
insect devouring the cane, but by its burrowing and form- 
ing lodgments under the roots. The Sugar Ant first 
made its appearance, about fifty years ago, on a plantation 
in Grenada, whence it rapidly spread on all sides. In the 
couise of a few years it destroyed every plantation in a 
space of about twelve miles ; and, as colonies of the de- 
stroyers began to appear in other parts, there was reason 
to fear that all the canes in the island would be annihilated 
at no distant period. A reward of twenty thousand pounds 
was offered by the legislature to whoever could accom- 
plish the destruction of this formidable enemy. Poison 
and fire were among the means resorted to. But though 
myriads of myriads were thus killed, so prodigious was 
the number of the Sugar Ants that their hosts were not 
perceptibly thinned. For miles the roads were covered 
with them, and in many places the Ants were so thick 
that the print of the horses' feet would appear for a moment 
«r two, till filled up by the progress of the surrounding 
multitudes. At length, when the planters began to des- 
i2 
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pair, they were freed from this calamity by ^ sadden 
violence of another. The tremendous hurricane of 1780, 
which twisted up the canes by the roots, laid bare the 
nests of the Ants, and the deluge of rain which accompa- 
nied it completed the destruction of the ravagers and of 
their progeny. 

SOUTH AlklERICAir AJNTS. 

The swarms of Ants which are found in South America 
are mentioned by that observant and veracious traveller 
Dampier. One species, the small yellow Ant, is so thick 
among the boughs in some places, that a person under- 
neath is almost instantaneously covered with them. Their 
sting is like a spark of fire. Their winter nests, some of 
which are as big as a hogshead, are placed on great trees, 
between the body and the limbs. 

"In the dry season (says he) when they leave their 
nests, they swarm all over the woodlands ; for they nev- 
er trouble the savannahs : great paths, three or four inch- 
es broad, made by them, may be seen in the woods. 
They go out light, but bring home heavy loads on their 
backs, all of the same substance and equal in size. I 
never observed any thing besides pieces of green leaves, 
so big that I could scarcely see the insect for his burthen; 
yet they would march stoutly, and so many were pressinf 
forward, that it was a very pretty sight, for the path look- 
ed perfectly green with them. 

"There was one sort of Ants of a black colour, tolerably 
large, with long legs. These would march in troops, m if 
they were busy in seeking somewhat : they were always in 
haste, and always followed their leaders, let them go where 
they would. They had no beaten path to walk in, bat 
rambled about like hunters. Sometimes a band of these 
Ants would happen to march through our huts» over o^ 
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beds, or into our pavilions, nay, sometimes into oar chests^ 
and there ransack every part ; and wherever the foremost 
went, the rest all came after. We never disturbed them, 

: hat gtLye them free liberty to search where they pleased; 

: and they would all march off before night They were so 
very numerous that they would sometimes be two or 
three hours in passing, though they went very fast" 

NEW SOUTH WALES ANTS. 

Of the Ants which are found in New South Wales three 
species were particularly obRorved by the men of science 
who accompanied Captain Cook. 
" Some (says the writer) are as green as a leaf^ and live 
r upon treesy where they build their nests of various sizes, 
between that of a man's head and his fist These nests 
are of a very curious structure : they are formed by bend- 
ing down several of the leaves, each of which is as broad 
as a. man's hand, and gluing the points of them together 
80 as to form a purse. The viscous matter used for this 
purpose is an anitnal juice, which nature has enabled them 
to elaborate. Their method of first bending down the 
leaves we had no opportunity to observe ; but we saw 
tl^ousands uniting all their strength to hold them in this 
position, while other busy multitudes were employed with- 
in, in applying this gluten, that was to prevent their re- 
turning back. To satisfy ourselves that the leaves were 
bent and held down by the effort of these diminutive ar- 
tificers, we disturbed them in their work ; and as soon as 
they were driven from their station, the leaves on which 
they were employed sprang up with a force much greater 
than we could have thought them able to conquer by any 
combination of their strength. But, though we gratified 
our cariosity at their expense, the injury did not go unre- 
venged ; for thousands immediately threw themselves up- 
i3 
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on us, and gave U0 intolerable pain with their atiiigii 
especially those which took possession of our necks ud 
hair, from whence they were not easily driven. Their 
sting, was scarcely less painful than that of a bee: ^xi, 
unless it was repeated, the pain did not last more than a 
minute. 

<* Another sort are quite black, and iheir operations ^ 
manner of life are not less extraordinary. Their habiti- 
tions are the inside of the branches of a tree, which they 
contrive to excavate by working out the pith almost t» 
the extremity of the slenderest twig ; the tree at the same 
time flourishing, as if it had no such inmate. When « 
first found the tree, we gathered some of the branches 
and were scarcely less astonished than we should hi« 
been to find that we had profaned a consecrated gW^ 
where every tree upon being wounded gave signs « 
life ; for we were instantly covered with legions of thete 
animals, swarming from every broken boiigh, and vaSat^ 
ing their stings with incessant violence. 

" A third kind we found nested in the . root of a ^ 
which grows on the bark of trees in the manner of nndfr 
toe, and which they had perforated for that use. W 
root is commonly as big as a large turnip, and sometso** 
much bigger. When we cut it, we found it intersected if 
innumerable winding passages, all filled with these ^ 
mals, by which, however, the vegetation of the plant dii** 
appear to have suffered any injury. We never cut o^e 
of these roots that was not inhabited, though some wei« 
not bigger than a hazel-nut The animals themselveB ^ 
red, and very smaD, not more than half as big as the eoOH 
mon red Ant in England. They had stings, but scaicelf 
fi)rce enough to make them felt: they had, however,* 
power of tormenting us in an equal if not in a greater d** 
gree ; for the moment we handled the root, they swiiB^ 
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fiom iimamenble holes; and,ninniiig about those parts 
of the body that were uncovered, produced a titiUation 
more iDtolerable than pain, Except it is increased to great 
iriolence.'* 

THE BEETLE. 
Or the Beetle there are various kinds ; all, however, con- 
coning in one common formation of having cases to their 
wingd, which are the more necessary to those insects, as 
tiiey often live under the surface of the earth, in holes 
which they dig out by their own industry. These cases 
prevent the various injuries their real wings might sus- 
tain by rubbing or crushing against the sides of their 
tbode. These, though they do not assist in flight, yet 
keep the internal wings clean and even, and produce a 
loud buzzing noise when the animal rises in the air. 

If we examine the formation of all animals of the Beetle 
'&d, we shall find, as in shell fish, that their bones are 
placed externally, and their muscles within. These mus- i 
des are formed very much like those of quadrupeds, and are 
endued with such surprising strength that, bulk for bulk, 
tiiey are a thousand times stronger than those of a man. 
The strength of these muscles is of use in digging the ani- 
t&al's subterraneous abode, where it is most usually hatch* 
6d, and to which it most frequently returns, even after it 
becomes a winged insect capable of flying. 

Besides the difference which results from the shape 
ttid colour of these animals, the size also makes a con- 
siderable one; some Beetles being not larger than the 
head of the pin, while others, such as the elephant Beetle, 
tte as big as one's fist. But the greatest difference 
siAong them is, that some are produced in a month, and in 
& single season go through all the stages of their exist- 
^iice, while others take near four years to their produc- 
i4 
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tion ; and live as winged insects a year moYe. To give tiie 
history of all these animals, that are bred pretty muchm 
the same way, would be insipid and endless ; it will suffice 
to select a few from the nambei", the origin of which maj 
serve as specimens of the rest We will therefore begin 
by offering the history of the May-bug to the reader's at- 
tention ; premising, that moit other Beetles, though not 
so long-lived, are bred in the same manner. 

THE COCKCHAFER, 




Mat-Bug, or Dor Beetle, as some call it, has, like all the 
rest, a pair of cases to its wings, which are of a reddiA 
brown colour, sprinkled with a whitish dust, which easilf 
comes off. In some years their necks are seen covered 
with a red plate, and in others with a black ; these, how- 
ever, are distinct sorts, and their difference is by no 
means accidental. The fore legs are very short, and thi 
better calculated for burrowing in the groui^d, where lli* 
insect makes its retreat It is well known to children by 
its evening buzz ; but still more formidably introduced to 
the acquaintance of husbandmen and gardeners ; for is 
some seasons it has been found to swarm in such numbeff 
as to eat up every vegetable production. 

The two sexes in the Cockchafer are easily distin' 
guished from each other by the superior length of the 
tufts, at the end of the horns, in the male. 

In about three months after the eggs have been deposit' 
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ed in the earth, the contained insect begins to break its 
Bhell, and a small grub or maggo't crawls forth, and feeds 
upon the roots of whatever vegetable it happens to be 
nearest. All substances of this kind seem equally grate- 
ful; yet it is probable the mother insect has a choice 
among what kind of vegetables she shall deposit her 
young. In this manner these voracious creatures continue 
in the worm state for more than tliree years, devouring the 
roots of every plant they approach, and making the^r way 
under ground in quest of food with great despatch and 
facility. They thus become one of the greatest nuisances 
of the farmer ; as, when numerous, they will destroy whole 
fields of grass. At length they grow to above the size of 
a walnut, being a great thick white maggot with a red 
head, which is seen most frequently in new turned earth, 
and which is so eagerly sought after by birds of every 
species. 

When largest, they are found an inch and a half long, of 
a whitish yellow colour, with a body consisting of twelve 
segments or joints, on each side of which there are nine 
breathing holes, and three red feet4 The head is large in 
proportion to the body, of a reddish colour, with a pincer 
before, and a semicircular lip, with which it cuts the roots 
of plants, and sucks out their moisture. As this insect lives 
entirely under ground, it has no occasion for eyes, and ac- 
cordingly it is found to have none ; but is furnished with 
two feelers, which, like the crutch of a blind man, serve to 
direct its motions. Such is the form of this animaJ, that 
lives for years in the worm state under ground, still vora- 
cious, and every year changing its skin. 

It is not till the end of the fourth year that this extraor- 
dinary insect prepares to emerge from its subterraneous 
^ode ; and even this is not effected but by a tedious prep- 
aration. 

i5 
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About the latter end of autumn, the grub begins to per- 
ceive the approach of its transformation ; it then buries it- 
self deeper and deeper in the earth, sometimes six feet be- 
neath the surface, and there forms itself a capacious aput- 
ment, the walls of which it renders very smooth and shi- 
ning by the excretions of its body. Its abode being tin 
formed, it begins soon after te shorten itself, to swell, aoi 
to burst its last skin, in order to assume the form of a cby- 
talis. This in the beginning appears of a yellowish colon, 
which heightens by degrees, till at last it is seen nearly red. 
Its exterior form plainly discovers all the vestiges of the 
future winged insect, all the fore parts being distinct 
seen ; while behind, the animal seems as if wrapped in 
swaddling clothes. 

The yonng Cockchafer continues in this state for abort 
three months longer, and it is not till the beginning of Jao* 
uary that the aurelia divests itself of all its impedimental 
and becomes a winged insect, completely formed. Yet 
still the animal is far from attaining its natural strength, 
health, and appetite. It undergoes a kind of infant imbe- 
cility ; and unlike most other insects, that the instant thef 
become flies are arrived at their state of full perfection, 
the Chafer continues feeble and sickly. 

Its colour is much brighter than in the perfect animal; 
all its pars are soft, and its voracious nature seems, f(ff> 
while, to have entirely forsaken it 

About the latter end of May, these, insects, after having 
Mved for four years under ground, burst from the eaA 
when the first mild evening invites them abroad. They 
are at that time seen rising from their long imprisonment 
from living long only upon roots, and imbibing only the 
moisture of the earth, to visit the mildness of the sumffl^ 
air, to choose the sweetest vegetables for their banquet 
and to drink the dew of the evening. 
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Wherever an attentive observer then walks abroad, he 
vill see them bursting up before him in his pathway, like 
ghosts on a theatre. He will see every part of the earth, 
tiiathad its surface beaten into hardness, perforated by 
their egression. When the season is favourable for them, 
Aey are seen by thousands, buzzing along, hitting against 
^exy object that intercepts Hieir flight The mid-day sun, 
however, seems too powerful for tlieir constitutions ; they 
then lurk under the leaves and branches of some shady 
tree ; but the willow seems particularly their most favour- 
ite food : there they lurk in clusters, and seldom quit the 
tree till they have devoured all its verdure. 

Their duration, however, is but short, as they never sur* 
vive the season. 

Of all the Beetle kind this is the most numerous, and 
therefore deserves the chief attention of history. Like^ 
them, all other Beetles are bred from the egg, which is de* 
posited in the ground, or sometimes, though seldom, in the 
barks of trees ; they change into a worm ; they subsist in 
that state by living upon the roots of vegetables, or the suc- 
culent parts of the bark around them. 
*^ It would be endless to give a description of all, and yet 
it would be an unpardonable omission not to mention the 
particularities of some Beetles, which are singular either 
from their size, their manners, or their formation. 

THE GREAT STAG BEETLE. 

This insect, which is the largest that Great Britain pro- 
duces, belongs, in the Linniean classification, to the order 
Coleoptera. From the point of its jaws to the extremity 
of its abdomen, it sometimes measures three inches. It is 
of a dark brown colour, with the exception of the jaws, 
which are occasionally as red as coral. When this occurs 
16 
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the animal has a very beautiful appearance. The Stag 
Beetle may easily be distinguished by these jaws, which 




resemble the horns o^a stag. In some districts of the south 
of England it is very common in oak and willow trees. It 
flies abroad, and feeds upon the leaves, only in the even- 
ing, and is principally seen in the month of July. The 
mandibles, those of the male in particular, are so strong 
that it can pinch with them severely. It is a popular be- 
lief in Germany that this insect carries burning coals into 
houses by means of its jaws, and that many dreadful fires 
have been caused by this singular propensity. On this 
subject, however, we may be allowed to be incredulous. 
One very curious circumstance respecting the Stag Beetle 
is an ascertained fact Mr. Bingly frequently found sev- 
eral of their heads near together, and alive, while the 
trunks and abdomens were no where to be seen ; and at 
other times only the abdomens were gone, and the hea^ 
and trunks were left. As the insect does not fly until the 
birds have retired to rest, it appeairs to be difficult to ac- 
count for this. A friend of Mr. Bingley suggested that, 
as they are among the fiercest of the insect tribes, it might 
arise from their fighting with each other ; but he confess- 
ed himself at a loss to discovef what became of the abdo- 
mens. Indeed, his mode of explaining the matter strongly 
reminds us of the Irishman's story of two cats, which being 
shut up in a garret at night, fought and devoured each 
other; so that, in the morning, nothing was to be found of 
them but the tip of an ear and part of a tail. 
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That Beetle which the Americans call the Tumble- 
dung particularly demands our attention ; it is all over of 
a dusky hlack, rounder than those animals are generally 
found to be, and so strong, though not much larger than 
, the conunon black Beetle, that if one of them be put under 
a brass candlestick, it will cause it to move backwards and 
forwards, as if it were by an invisible hand, to the admira- 
ration of those who are not accustomed to the sight; but 
tbis strength is given it for much more useful purposes 
than tiiose of exciting human curiosity, for there is no crea- 
ture more laborious, either in seeking subsistence or in 
providing a proper retreat for its young. They are en- 
dowed with sagacity to discover subsistence by their excel- 
lent smelling, which directs them in flights to excrements 
just fallen from man or beast, on which they instantly drop, 
and fall unanimously to work in forming round balls or 
pellets thereof, in the middle of which they lay an egg. 
These pellets, in September, they convey three feet deep 
in the earth, where they lie till the approach of spring ; 
when the eggs are hatched, the nest bursts, and the insects 
find their way out of the earth. They assist each otheri 
with indefatigable industry, in rolling these globular pellets 
to the place where they are to be buried. This they per- 
form, with the tail foremost, by raising up their hinder part, 
and shoving along the ball with their hind feet They are 
always accompanied with other Beetles of a larger size, 
and of a more elegant structure and colour. The breast of 
this is covered with a shield of a crimson colour, and shin- 
ing like metal ; the head is of the like colour, mixed with 
green, and on the crown of the head stands a shining black 
bom, bended backwards. These are called the Kings of 
the Beetles ; but for what reason is uncertain, since they 
partake of the same dirty drudgery with the rest 

The Elephant Beetle is the largest of this kind hith- 
erto known, and is found in South America, particularly 
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Guiaaa and Surinam, aa well as abont the river Oroonoko. 
It is of a black colour, and the whole body is covered with 
a very hard shell, full as thick and as strong as that of a 
small crab. Its lengthy from the hinder part of the eyes, is 
almost four inches, and from the same part to the end of 
the proboscis, or trunk, four inches and three quarters. 
The transverse diameter of the body is two inches and 
a quarter, and the breadth of each elytron, or case for the 
wings, is an inch and three-tenths. The antennie, or fee- 
lers, are quite horny ; for which reason the proboscis, or 
trunk, is moveable at its insertion into the head, and 
seems to supply the place of feelers. The horns are 
eight^tenths of an inch long, and terminate in points. The 
proboscis is an inch and a quarter long, and turns upwards, 
making a crooked line, terminating in two horns, each of 
which is near a quarter of an inch long ; but they are not 
perforated at the end like the proboscis of other insects. 
About four-tenths of an inch above the head, or that side 
next the body, is a prominence, or small horn, which, if the 
rest of the trunk were away, would cause this part to re- 
semble the horn of a rhinoceros. There is indeed a Bee- 
tle BO called, but then the horn or trunk has no fork at the 
end, though the lower horns resemble this. The feet aie 
all forked at the end, but not like the lobster's claws. 

THE GIGANTIC COCKROACH. 

Thx above insect is the largest of its species, and is al- 
most the size of a hen's egg. It is a native and plague of 
the warm parts of Asia, Africa, and South America. This, 
and indeed all the other species of Cockroaches, are a race 
of pestiferous beings, equally noisome and mischievous to 
natives or strangers. These filthy and voracious insects 
fly out in the evening, plunder and defile all kinds of 
victuals, dressed and undressed, and damage all sorts of 
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dothing, every tiling made of leather, books, paper, andva- 
rious other articles. They fly into the flame of candles, 




and sometimes into the dishes ; and they are very fond of 
ink and of oil, into which they are apt to fall and perish. 
In this case, they soon turn most offensively putrid, so that 
a man might as well sit over the putrid body of a large an- 
imal a4 write with the ink in which they have died. They 
often fly into the faces or bosoms of persons, and their legs 
being armed with sharp spines, the pricking excites a sud- 
den horror not easily repressed. In old houses they 
swarm by myriads, making indescribably nasty every 
part where they harbour, which in the day time is in dark 
comers, behind all sorts of clothes, in trunks, boxes, and in 
short every place were they can lie concealed. In oldtim- 
ber and deal houses, when the family is retired at night to 
sleep, this insect, among its other disagreeable properties, 
has the power of making a noise which very much resem- 
bling a pretty smart knocking with the knuckle upon 
wainscoting : in the West Indies it is therefore frequently 
known by the name of the Drummer. 

THE BURTINO 8TLPH, OR BURTING BEETLE. 

Of this curious insect, which is a native of England, and 
of almost every part of Europe, the body and wing i 
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are black ; the latter have two ferruginous sinuate bands. 
The clubs of the antenns are red. It derives iti name 






from its habit of burying in the ground the dead bodies of 
animals, in order to provide a proper nidus for its eggs, 
and to nourish the young family of grubs that proceeds 
frotn these eggs. In accomplishing this work, the strength 
and perseverance which it displays, and the rapidity with 
which it performs its la^ur, are truly astonishing. Mr. 
Gleditsch, to whom we are indebted for our knowledge of 
the habits and economy of these insects, took a glass ves- 
sel, and half filled it with moist earth. Into this he pot 
four Beetles with their young ones, and they immediately 
concealed themselves. This glass, covered with t 
cloth, was placed on the open ground, and in the 
course of fifty days, the four Beetles interred the 
bodies of four frogs, three small birds, two grasshop- 
pers, and one mole, besides the entrails of a fish, and two 
small pieces of the lungs of an ox. In another instance, 
a tiftgle Beetle was put into the glass with the body of a 
mole, more than thirty times its* own weight and bulk 
About seven in the morning, the Beetie had drawn the 
head of the mole below ; and, in pushing the earth back- 
ward, had formed a tolerably high rampart round it By 
four in the afternoon the interment was completed. The 
insects perform their work by hollowing out the eazth 
from under the body ; and then arranging a cavity of the pro- 
per size by pushing all around the body the earth which they 
remove. To succeed in these efforts they lean themselfei 
strongly on the coUars, and, bending down their heads, 
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force out the earth around the carcaM. A^'hen the body 
has fallen into the hollow, they close it over. 



THE DIAMOND BEETLE. 




This Beetle belong to the weevil tribe, and its scientific 
'denomination is the Imperial Weevil. It inhal^ South 
America, chiefly Brazil, and is the most resplei^pftly col- 
oured of all the insect class. The ground colour of the 
wings is a coal black, with numerous parallel lines of 
sparkling indentations round, which are of a green gold 
colour, liighly brilliant, from minute reflecting scales, like 
the scales of a butterfly. There is another rich and el- 
egant species of this insect in India; where, however, it 
is so very scarce, that the wing cases (and sometimes the 
whole insectj, are set like a gem on rings, and worn by 
the great The body is of a silky green with broad golden 
bands. This insect is the CurcuUo regalis, 

THE GREAT WATER BEETLE. 

This insect also bears the name of the Plunger, from the 
rapidity with which it dashes from tlie surface of the water 
to the bottom. At the bottom of the water, «Lnd even in 
the mud, it moves almost fis vigorously as it does in plung- 
ixig. It is a large Beetle, flattish and broad in proportion 
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to its length, and of a very compact fi>nn. Its colour is ti^ 
olivaceous black, and it bas a yellow margin round th^ 
thorax and exterior wing cases. From the prominent sitih 




ation of its eyes, it can readily see in all directions. Td 
catch it is a matter of diflBlculty, as it bites sharply. Itil 
a wid^ d|yourer, preying not only on insects, but also oi 
very yojl^ tadpoles, and the fry of fishes. When it isii 
the water it is kept constantly dry J)y a kind of oil or nti 
nish, which repels the surrounding fluid. The larva il 
even more formidable and voracious than the full grout 
Beetle. The head is furnished with a very strong pairii 
forceps, which takes an exceedingly firm hold of any tbiif 
that it grasps. Whatever the larva can seize it eats ; ai 
as soon as it has dispatched one victim, it assails another. 

To this class we may also refer the Glow-worm, tM 
litUe animal which makes such a distinguished figure it 
the descriptions of our poets. No two insects can diififf 
more than the male and the female of this species fiti* 
each other. The male is in every respect a Beetle, hannj 
cases to its wings, and rising in the air at pleasure ; tht 
female, on the contrary, has none, but is entirely a creep- 
ing insect, and is obliged to wait the approaches of b* 
capricious companion. The body of the female has elevei 
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joiiitB, with a shield breastplate, the shape of which is oval ; 
Ihe head is placed over this, and is very small, and the 
three last joints of her body are of a yellowish colour; hot 
what distingrnishes it from all other animals, at least in this 
part of the world, is the shining light which it emits by 
aight, and vrhich is supposed by some philosophers to be an 
Imanation which she sends forth to allure the male to her 
company. 

Moet travellers, who have gone through sandy countries, 
ttiTist well remember the little shining sparks with which 
the ditches are studded on each side of the road. If inci- 
ted by cariosity to approach more nearly, he will find the 
light sent forth by the Glow-worm ; if he should keep the 
litde animal for some time, its light continues to grow paler, 
and at last appears totally extinct. 

The Cantharis is of the Beetle kind, whence come 
iamtharides, well known in the shops by the name of Spa- 
nish flies, and for their use in blisters. They have feelers 
like bristles, flexible cases to the wings, a breast pretty 
plain, and the sides of the belly wrinkled. Cantharides 
difEbr from each other in their size, shape, and colour ; those 
used in the shops also do the same. The largest in these 
parts are about an inch long, and as much in circumference, 
but others are not above three quarters of an inch. Some 
are of a pure azure colour, others of pure gold, and others 
again have a mixture of pure gold and azure colours : but 
they are all very brilliant, and extremely beautiful. These 
insects, as is well known, are of the greatest benefit to 
mankind, making a part in various medicines conducive to 
hnman preservation. They are chiefly natives of Spain, 
Itsly, and Portugal ; but they are to be met also about 
Paris in the summer time, upon the leaves of the ash, the 
poplar, and the rose-trees, and also among wheat, and in 
meadows. 
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We are told, that the country people expect the retiafli 
cf these insects every seven years. It is certain, tU 
such a number of them have been seen together in theal 
that they appeared like swarms of bees ; and that tin 
have so disagreeable a smell, that it may be perceivei' 
great way off, especially about sunset, though they u 
not seen at that time. This bad smell is a guide for tho( 
who make it their business to catch them ; when they i 
caught, they dry them : after which they are so light, tM 
fifty will hardly weigh a dram. Those that gadier thfli 
tie them in a bag, or a piece of linen cloth, tiiat has be^ 
well worn, and tlien they kill them with the vapours of h 
vinegar, after which they dry them in the sun, and lai 
them in boxes. 

An insect once supposed to be of great use in medicii 
is that which is known by the name of the Kermes ; it ' 
produced in the excrescence of an oak, called the bezi 
bearing ilex, and appears at first wrapped up in a memh 
naceous bladder, of the size of a pea, smooth and shinii 
of a brownish red colour, and covered with a very fine i 
coloured powder. This bag teems with a number of ifli 
dish eggs, or insects, which being rubbed with the fingti 
pour out a crimson liquor. It is only met with in wvl 
countries, in the months of May and June. 

In the month of April this insect becomes of the i 
and shape of a pea, and its eggs some time after h\ 
firom the womb, and soon, turning worms, run about li 
branches and leaves of the tree. They are of two seiri 
and the females are those which we have been describiaf 
but the males are very distinct from the former, and are4 
sort of small flies like gnats, with six feet, of which dl 
four forward are short, and the two backward long, dividtf 
into four joints, and armed with three crooked nails. TM 
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i two feelers on the head, a line and a half long', which 
^ moveable, streaked, and articulated. The tail, at the 
ak part of the body, is half a line long, and forked. The 
lole body ia covered with two transparent wings, and 
Bjr leap about in the manner of fleas. 
The harvest of the Kermes is greater or less in proper- 
1 to the severity of the winter, and the women gather 
1 before sunrising, tearing them off with their nails, for 
there should be any loss from the hatching of the 
They sprinkle them with vinegar, and lay them 
^the sun to dry, where they acquire a red colour. 
AAn insect still more useful than the former is the Coch- 

This insect is of an oval form, of the size of a small peay 

Esix feet, and a snout or trunk. It brings forth its 
g alive, and is nourished by sucking the juice of the 
. Its body consists of several rings ; and when it is 
He fixed on the plant, it continues immoveable, being 

Pect to no change. Some pretend there are two sorts, 
one domestic, which is best, and the other wild, that 
|of a vivid colour ; however, they appear to be the same 7 
pQi only this difference, that the wild feed upon uneulti- 
pted trees, without any assistance ; whereas, the domes- 
b is carefully, at a stated season, removed to cultivated 
|les, where it feeds upon a purer juice. Those who take 
^ of these insects, place them on the prickly pear-plant, 
^ a certain order, and are very industrious in defending 
ksm from other insects; for if any other kind comes 
iMmg them, they take care to brush them off with foxes' 
pOfl. Towards the end of the year, when the rains and 
lid weather are coming on, which are fatal to these in- 
to, they take off the leaves or branches, covered with 
^ Cochineal that have not attained their utmost degree 
t perfection, and keep them in their houses till winter is 
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past These leaves aie veiy thick and juicy, and 
them with nourishment while they remain within doq 
When the milder weather returns, and these animals i 
about to exclude their young, the natives make them ne 
like those of birds, but less, of tree-moss, or soft hay, or 
down of cocoa-nuts, placing twelve in every nest. Thi 
they fix on the thorns of the prickly pear-plant, and 
three or four days' time they bring forth their yooi 
which leave their nests in a few days, and creep upon 
branches of the plant, till they find a proper place to 

When the native Americans have gathered the C<H 
ineal, they put them into holes in the ground, where 
kill them with boiling water, and afterwards dry them 
the sun, or in an oven, or lay them upon hot plates. Fi 
the various methods of killing them, arise the different 
ours which they appear in when brought to us. Wl 
they are living, they seem to be sprinkled over 
white powder, which they lose as soon as the boi) 
water is poured upon them. Those that are dried 
hot plates are the blackest. What we call the Cochin 
are only the females, for the males are a sort of fly, 
already observed in the kermes. They are used both 
dyeing and medicine, and are said to have much the n 
virtue as the kermes, though they are now seldom a 
alone, but are mixed with other things for the sake of 
colour. 

We shall end this account of the Beetle tribe, with 
history of an animal which cannot properly be lanl 
under this species, and yet which cannot be more metb 
ically ranged under any other. This is the insect 
forms and resides in the gall nut, the spoils of which 
converted to such useful purposes. 

Tfie Gall Insects are bred in a sort of bodies 
to a kind of oak in Asia, which differ with regard to 
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JMov, fize, Tonghneu, smoothness, and shape, and which 
lire call Galls. They are not fruit as some have imagined, 
lot preternatural tumours, owing to the wounds given to 
Ibe buds, leaves, and twigs of the tree, by a kind, of insect 
Ibat lays its eggs within them. This animal is furnished 
llnth an implement, by which the female penetrates into 
\SbB bark of the tree, or into that spot which just begins to 
lad, and there sheds a drop of corrosive fluid into the cav- 
kf, Havjng thus formed a receptacle for her eggs, she , 
liepositB them in the place, and dies soon after. 
' The juice or- sap of the plant, thus turned back from its 
Ifeatuial course, extravasates and flows round the egg ; afler 
Nrhich it swells and dilates by the assistance of some bub- 
oes of air, which get admission through the pores of the 
lark, and which run in the vessels with the sap. 
) This little ball receives its nutriment, growth, and veg- 
ptetion, as the other parts of the tree, by slow degrees, 
Ind is what we call the gall-nut The worm that is hatched 
l&ider this spacious vault, finds in the substance of the 
^, which aa yet is very tender, a subsistence suitable to 
Its nature ; gnaws and digests it till the time comes for its 
vansfoimation to a nymph, or chrysalis, and from that state 
^f existence changes into a fly. After this the insect, per- 
living itself duly provided with all things requisite, disen- 
^1^8 itself soon from its confinement, and takes its flight in- 
to the open air. The case, however, is not similar with res- 
ipect to the gall-nut that grows in autumn. The cold weather 
^frequently comes on before the worm is transformed into 
^ fly, or before the fly can pierce through its enclosure, 
^he nut falls with the leaves,' and although you may imag- 
ine that the fly which lies within is lost, yet in reality it 
is not 80 ; on the contrary, its being covered up so close 
is the means of its preservation. Thus it spends the win- 
ter in a warm house, where every crack and cranny of 
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the nat is well stopped up ; and lies buried, as it 
under a heap of leaves, which preserves it from the inju- 
ries of the weather. This apartment, however, though 
commodious a retreat in the winter, is a perfect prisoi 
in the sprii^. The fly, roused out of its lethargy by 
first heats, breaks its way through, and ranges when 
it pleases, A very small aperture is sufficient, 
at tliis time the fly is but a diminutive creature. Beside 
the ringlets whereof its body is composed, dilate^ and b» 
come pliant in the passage. 



THE GNAT AND THE TIPULA. 
Thbrs are two insects which entirely resemble 
other in their form, and yet widely differ in their habiti^ 
manners and propagation. Those who have seen 
Tipula, or Long-legs, and the larger kind of Gnat, hm 
most probably mistaken the one for the other ; they hat 
often accused the Tipula, a harmless insect, of depreda^ 
tions made by the Gnat, and the innocent has suffered ftr 
the guilty. 

The chief and only difference between them is, that 
Tipula wants a trunk, while the Gnat has a large one^^ 
which it often exerts to very mischievous purposes. 

The Gnat proceeds from a little worm, which is usually 
seen at the bottom of standing waters. The manner iB 
which the insect lays its eggs is particularly curious; 
after having laid the proper number on the surface of the 
water, it surrounds them with a kind of ui-ctuous matter, 
which prevents them from sinking ; but at the same tune 
fastens them with a thread to the bottom, to prevent their 
floating away at the mercy of every breeze, from a plscs 
the warmth of which is proper for their production, to an- 
other, where the water may be too cold, or its enemies to* 
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^merous. Thus the insects ip their egg st^te resemble 
a buoy, which is fixed by an anchor. As they come to 
BWturity, they sink deeper, and at last, when they leave 
the eggs as worms, they creep at the bottom. They now 
make themselves lodgements of cement, which they fasten 
to some solid. body at the very bottom of the water, un- 
less by accident they meet a piece of chalk, which, being 
of a soft and pliant nature, gives them an opportunity of 
fainking a retreat for themselves, where nothing but the 
claws of a crayfish can possibly molest them. The worm 
afterwards changes its form. She appears with a large 
kead, and a tail invested with hair, and moistened with an 
deaginous liquor, which she makes use of as a cork to 
sustain her head in the hair, and her taU in the water, and 
to transport her -from one place to another. When the 
oil with which her tail is moistened begins to grow dry, 
she discharges out of Her mmith an unctuous humour 
which she sheds all over her tail, by virtue whereof she is 
enabled to transport herself where she pleases, without 
being either wet, or anywise incommoded by' the water. 

The Gnat in her second state is, properly speaking, in 
tjie form of a njrmph, which is an introduction or entrance 
mto a new life. In the first place, she divests herself of 
her second skin ; in the next, she resigns her eyes, her 
tmtennee, and her tail ; in short, she actually seems to ex- ' 
pire. However, from the spoils of the amphibious animal, 
a little winged insect cuts the air, whose every part is 
active to the last degree, and whose whole structure is 
the just object of our admiration. Its little head is adorn- 
ed with a plume of feathers, and its whole body invested 
with scales and hair, to secure it from any wet or dust. 
She makes trial of the activity of her ypings, by rubbing 
them either against her body, or her broad side-bags, 
which keep her in an equilibrium. The furbelow, or little 

VOL. V. K 
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The 8h££f Gad-flt is spotted with white and black aa ' 
the abdomen ; the head is white and punctured ; the eyw 
are marbled; and the wings are pellucid, and punctured at 
the base. It deposits its eggs in the nostrils of the sheepi. 
" The moment the flies touch the noses of the sheep, the 
animals shake their heads, and strike the ground with their 
fore feet ; at the same time holding tbeir noses to the earth ; 
they- run away, looking about them on every side, to see 
if the flies pursue. They also appear to smell the grass as 
they go, lest the insects should be lying in wait for thcoo. 
If they observe one, they gallop back, or take some other 
direction. As they cannot, like cattle, take refuge in the 
water, they have recourse to a rut, or a dry dusty road, 
where they crowd together during the/ heat of the day, 
with their noses held close to the ground." 

Of the Rein-deer Gad-fly there are two varieties. 
The one of these deposits its eggs on the back of the rein- 
deer, and is often fatal to that animal. "In Lapland,** 
says Linneeus, " there is a fly covered with downy hair; it 
hovers all day over the rein-deer j their legs tremble un- 
der them ; they prick up their ears, and flee to the moun- 
tains covered with snow and ice ; with so much horror do 
they avoid so minute an insect hovering in the air." The 
other species lodges near the gullet of the deer, and theie 
the larvie take up their abode in families consisting of one 
hundred or more individuals. ^ 

The Human Gad-flt is a native of South America. U 
is about the size of a common house-fly, and its bodyk 
entirely brown. It inserts its egg under the skin of the 
abdomen, where it forms a swelling, in which the grub ie> 
mains for six months. If the grub be molested, it keepi ' 
sinking deeper and deeper, and thus creates ulcers or uh 
flammation, terminating in death. 
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THE WALKINGS LEAF. 




Thts is a most remarkable insect, and is found in China. 
Its head is placed on a neck longer than the body itself, and 
is shaped like an awl, with two polished eyes, and two feel- 
ers. The wings are transparent 

This insect is generally of a beautiful green colour, 
which soon fades, and resembles a dead leaf; this causes 
the inhabitants to give it the name of the walking leaf. 



CHAP. XVI. 



Of Zoophytes in general,*,WoKNia,..The EarthrtDQrm.,.The 
Sea Worm...The White Water Womu..The Star Pish... 
•The CutUe fi8h...The PoLTPUS...LiTHOPHTTE8...Z>t/fer- 
ent Species of Corals. ..CoraUines,.,SpongeSj ifc. 

We are now come to the last link in the chain of animated 
nature, to a class of beings so confined in their powers, 
and so defective in their formation, that some historians have 
been at a loss whether to consider them as a superior rank 
of vegetables, or the humblest order of the animated tribe. 
In the class of Zoophytes, we may place all those ani- 
mals, which may be propagated by cuttings, or, in other 
words, which, if divided into two or more parts, each part in 
time becomes a separate and perfect animal; the head 
k4 
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shoots forth a tail, and, on the contrary, the tailp 
head; some of these will bear dividing but intot 
such is the earth-worm ; some may be divided into d 
two, and of this kind are many of the star-fish ; otl 
may be cut into a thousand parts, each becoming I 
animal ; they may be tumod inside out, like the i 
a glove, they may be moulded into all manner ofl 
yet still their vital principle remains, still every s 
becomes perfect in its kind, and, after a few day* 
ence, exhibits all the arts and industry of its paren 
shall therefore divide Zoophytes according to their| 
degrees of perfection, namely into worms, star-fi 
polypi; contenting ourselves with a* short review 
creatures, that excite our curiosity chiefly by their | 
foctions. 




The first in the class of Zoophytes are animals of ll 
Worm kind, which, being entirely destitute of feet, fc 
themselves along upon the ground, and find themselvi 
a retreat under*ihe earth, or in the water. As these, HI 
serpents, have a creeping inotion,*so both, in general, | 
under the common appellation of reptiles ; a loathson 
no?rious, malignant tribe, to which man by nature has tl 
strongest antipathy. But though worms, as well as « 
pents, are mostly without feet, and have been doomed 
creep along the earth on their bellies, yet their motic 
are very diflferent. The serpent, as has been said befo 
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having a back bone, which it is incapable of contracting", 
bends its body into the form of a bow, and then shoots 
forward from the tail; but it is very different with the 
Worm, which has has a power of contracting or lengthen- 
ing itself at will. There is a spiral muscle, that runs 
round its whole body, from the head to the tail, somewhat 
resembling a wire wound round a walking-cane, which, 
when slipped off, and one end extended and held fast, will 
bring the other nearer to it ; in this manner the Earth-worm, 
having shot out or extended its body, takes hold by the 
slime of the fore part of its body, and so contracts and 
brings forward the hinder part : in this manner it moves 
onward, not without great effort ; but the occasions for its 
progressive motion are few. 

As it is designed for living under the earth, and leading 
a life of obscurity, so it seems tolerably adapted to its sit- 
uation. Its body is armed with small stiff sharp burrs or 
prickles, which it can erect or depress at pleasure ; under 
the skin there lies a slimy juice, to be ejected as occasion 
requires at certain perforations, between the rings of the 
muscles, to lubricate its body, and facilitate its passage 
into the earth. Like most other insects, it has breathing 
holes along the back, adjoining each ring ; but it is without 
bones, without eyes, without ears, and, properly, without 
feet* It has a mouth, and also an alimentary canal, which 
runs along to the very point of the tail. In some Worms, 
however, particularly such as are found in the bodies of 
animals, this canal opens towards the middle of the belly, 
at some distance from the tail. The intestines of the 
Earth-worm are always found filled with a very fine earth, 
which seems to be the only n^ourishment these animals 
are capable of receiving. 

The animal is entirely without brain, but near the head 
is placed the heart, which is seen to beat witb a very dis- 
k5 
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and all the zoophyte tribe, continue to live in separate 
parts, iind one animal, by the means of cutting, is divi- 
ded into two distinct existences, sometimes into a 
thousand. 

Spallanzani has tried several experiments upon the 
Earth-worm, many of which succeeded according to his 
expectation ; every earth-worm, however, did not retain 
the vivacious principle with the same obstinacy ; some, 
when cut in two, were entirely destroyed ; others survived 
only in the nobler part ; and, while the head was living, the 
tail entirely perished, and a new one was seen to burgeon 
from the extremity. But, what was most surprising of all, 
in some, particularly .in the small red-headed Earth-wonn, 
botli extremities survived the operation ; the head produced 
a tail, with the anus, the intestines, the annular muscle, and 
the pricldy beards |f tlie tail part, on the otlier hand, was 
seen to shoot forth the nobler organs, and in less than the 
space of three months sent fortli a head, and a heart, with 
all the apparatus and instruments of generation. This 
part, as may be easily supposed, was produced much more 
slowly than the former, a new head taking above three or 
four months for its completion, a new tail being shot forth 
in less thaii as many weeks. Thus two animals by dis- 
section were made out a^ one, each with their separate 
appetites, each endued with life and motion, and seemingly 
as perfect as that single animal whence they derived their 
origin. 

What was performed upon the Earth-worm was found to 
obtain also in many other of the vermicular species. 

The Sea Worm or Lug Worm, the White Water 
Worm, and many of those IMe Worms with feelers, found 
at the bottom of dirty ditcl^r; in all these the nobler or* 
gans are of such little use, that if taken away, the animal 
does not seem to feel the want of them ; it lives in all its 
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parts, and in every part ; and, by a strange paradox in na- 
ture, the most useless and contemptible life is, of all oth- 
ers, the most difficult to destroy. 

The next genus of zoophytes is that of the STAR-FISH, 
a numerous tribe, shapeless and deformed, assuming at 3^. 
different times different appearances. The same animal 
that now appears round like a ball, shortly after flattens as 
thin as a plate. They inhabit the sea, and are generally 
found on the sand, or among rocks, considerably below low 
water mark. They are covered with a coriaceous crust, 
and have five or more rays proceeding from a centre, in 
which is situated the mouth. A prodigious number of ten- 
tacula, or short fleshy tubes, which seem at once calcula- 
ted to catch prey and to anchor the animal to the rocks, 
proceed from each ray. The mouth is armed with long 
teeth, for the purpose of breaking the shells on which the 
animals feed. The animal breathes by means of gills. 
The Common, or Five- rayed Star-Fish, which is the 




species here represented, has five angular rays, with prick- 
ly protuberances at the angles. When alive it is usually 
of a brownish white colour.^Jn one of these, which he 
kept for some time alive, Mr^Pngley observed more than 
four thousand tentacula, on the under sides of the rays. 
In summer, when the water of the sea is warmed by the 
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heat of the sun, they float upon the surface, and in the 
dark they send forth a kind of shining light, resembling 
that of phosphorus. 

They are often seen fastened to the rocks and to the 
largest sea shells, as if to derive their nourishnaent fron 
them. If they be taken and put into spirit of wine, they 
will continue for many years entire ; but if they be left 
to the influence of the air, they are, in less than four aoi 
twenty hours, melted down into limpid and offensive water. 

In all of this species, none are found to possess a vent 
for their excrements, but the same passage by which tfaef 
devour their food serves for the ejection of their foeces* 
These animals, as was said, take such a variety of figun% 
that it is impossible to describe them under one detenn- 
nate shape ; but, in general, their bodies resemble a tno- 
cated cone, whose base is applied to the rock to wlud 
they are found usually attached. Though generally tnaK 
parent, yet they are found of diflerent colours, some inclfr 
ing to green, some to red, some to white, and some to 
brown. In some, their colours appear difiused over tbe 
whole surface ; in some, they are streaked, and in othcn 
often spotted. They are possessed of a very slow pro- 
gressive motion, and, in fine weather, they are continuaDy 
seen stretching out and fishing for their prey. Of tlul 
tribe, the number is various, and the descriptioip of eack 
would be tedious and uninstructive ; the manners and » 
ture of all are nearly as described ; but we will just make 
mention of one creature, which, though not properly beloiit 
ing to this class, yet is so nearly related, that the passiflf 
it in silence would be an unpardonable omission. 

Of all animals, the C^Kle-Fish, though in some ree- 
pects superior to this tribe, possesses qualities the molt 
extraordinary. 
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T^E O&EAT CUTTLE-FISH. 




This singular creature, which is about two feet long, has 
eight arms or claws, furnished on the interior side with 
^e round serrated cups, by the contraction of which the 
animal lays fast hold of any thing that comes in its way. 
Besides these eight arms, it has two tentacula, four times 
longer than the preceding, and also pedunculated. When 
the suckers adhere to any thing, it is very difficult to loosen 
their hold. The mouth is situated in the centre, and is 
homy, and hooked like the bill of a parrot It is so strong 
that the animal can break to pieces the shells of limpets 
ud of other marine testaceous creatures on which it feeds. 
The eyes are below, and surrounded with several silvery 
rings ; they are as large as the eyes of a calf, but are very 
prominent, and rather resemble the eyes of a crab. The 
body is of a reddish brown, colour, nearly cylindrical. The 
belly below is equal, soft, smooth, oblong-round, of an ash 
and faintly yellowish colour: about the middle of the 
upper part of the body there is a fin like those of fishes, 
composed of a softish cartilagHkus substance, spread out 
widely on both sides, and decreasing towards the tail till 
it ends in a point, like the broad fins of the ray-fish : by 
means of this fin it moves itself in swimming, having no 
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other membrane for that purpose. From this pointed ter- 
mination of the tail, the French call it the Sea-spider, al- 
though it has scarcely any resemblance to the spider ; but 
rather, with respect to the head, approaches to' the shape of 
the star-fish. At any rate, they are very formidable ani- 
mals. With their arms and trunks they fasten themselves, 
to resist the motion of the waves. The females lay their 
eggs upon seaweed and plants, in clusters like bunches of 
grapes. Immediately after they are laid they are white, 
and the males pass over and impregnate them with a black 
liquor, after which they grow larger and resemble black 
grapes. On opening one of the eggs, the embryo Cuttle 
is found alive. The noise of a Cuttle-fish, on being dragged 
out of the water, resembles the grunting of a boar. When 
the male is pursued by a sea-wolf or other ravenous fish, he 
sbuns the danger by stratagem. He squirts out a black 
liquor, by which the water becomes as black as ink, and 
under shelter of this he baffles the pursuit of his enemy. 
This black liquor is elaborated in a particular gland. The 
Romans used it as ink ; and it is said to be an ingredient 
in the composition of Indian ink. There is a boffe in this 
animal which is converted into that useful article of sta- 
tionary called pounce, and is also used by silversmiths to 
form moulds. This fish was much esteemed by the an- 
cients, and is still eaten in the hot countries bordering" on 
the Mediterranean. 

In hot climates these creatures are found of an enormous 
size. The Indians affirm, that dome have been seen two 
fathoms broad over their centre, and each arm* nine fath- 
oms long. This species is the Eight-armeo Cuttle-fish, 
which has not the two tentMila possessed by the ^eat or 
Officinal Cuttle-fish. When the Indians navigate their 
little boats, they go in dread of them ; and, lest these ani- 
mals should fling their arms over and draw them under 
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[water, they never fail having an adze to cut them off. 
iWhen used for food, they are served up in their own liquor, 
which from hoiling, with the addition of nitre, hecomes 
red. If taken into a dark apartment and cut open, it illu- 
minates the whole place. 

THE POLYPUS. 

The common Polypus is found at the bottom of wet ditches, 
or attached to the under surface of the broad-leafed plants 
that grow and swim on the waters. The same difference 
holds between these and the sea-water Polypus, as between 
all the productions of the sea, and of the land and the 
ocean. The marine vegetables and animals grow to a 
monstrous size. The eel, the pike, or the bream, of fresh 
waters, is but small ; but in the sea,^ they grow to an enor- 
mous magnitude. The herbs of the field are at most but 
a few feet high ; those of the sea often shoot forth a stalk 
of a hundred. It is so between the Polypi of both ele- 
ments. Those of the sea are found from two feet in length 
to three or fout ; and Pliny has even described one, the arms 
t)f which were no less than thirty feet long. Those in fresh 
waters, however, are comparatively minute ; at their utmost 
size, seldom above three parts of an inch long ; and, when 
gathered up into their usual form, not above a third even 
of those dimensions. 

It Was upon these minute animals that the power of dis- 
section was first tried in multiplying their numbers. They 
liad been long considered as little worthy the attention of 
observers, and were consigned to that neglect in which 
thousands of minute species of insects remain to this very 
^ay. It is true, indeed, that Reaumur observed, classed, 
and named them. By contemplating their motions, he was 
enabled distinctly to pronounce on their being of the ani- 
mal and not of the^vegetable kingdom ; and he called them 
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Polypi, iTom their great resemblance to those larger ones ^ 
were found in the ocean. Still, however, their propeili 
were neglected, and their history unknown. « 

Mr. Trembley is the person to whom we owe the fii^ 
discovery of the amazing properties and powers of this ^ 
tie vivacious creature : he divided this class of animals inj 
four different kinds ; into those inclining to green, thoi 
of a brownish cast, those of flesh colour, and those wlu^ 
he calls the Polype de panache. The difference of stxH 
ture in these, as also of colour, are observable enoo^ 
but the manner of their subsisting, of seizing their puj 
and of their propagation, is pretty nearly the same in «& 

Whoever has looked with care into the bottom of a «l 
ditch, when the water is. stagnant, and the sun has be« 
powerful, may remember to have seen many little tranefi 
rent lumps of jelly, about the size of a pea, and flatted d 
one side ; such also as have examined the under side of Al 
broad-leafed weeds that grow on the surface of the watofl 
must have observed them studded with a number of the* 
little jelly-like substances, which were probably then <&► 
regarded, because their nature and history were unknowBi 
These little substances, however, were no other thanlivflf 
Polypi gathered up into a quiescent state, and seemis^ 
inanimate, because either undisturbed, or not excited If 
the calls of appetite to action. When they are seen ei- 
erting themselves, they put on a very different appearas^f 
fix)m that which they have when at rest; to conceive i 
just idea of their figure, we may suppose the finger of » 
glove cut off at the bottom ; we may suppose also sevew 
threads or horns planted round the edge like a fringe. '^ 
hollow of this finger will give us an idea of the stomK^ 
of the animal; 'the threads issuing forth ftom the edgei 
may be considered as the arms or feelers, with whicii't 
hunts for its prey. The animal, at its greatest extent) ii 
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seldom seen above an inch and a half long, but it is much 
shorter when it is contracted and at rest ; it is furnished 
neither with muscles nor rings, and its manner of length- 
ening or contracting itself more resembles that of the snail 
than worms, orany other insect. The Polypus contract;^ 
itself more or less, in proportion as it is touched, or as the 
water is agitated in which they are seen. Warmth ani- 
mates them, and cold bepnmbs them; but it requires a 
degree of cold approaching congelation, before they are 
reduced to perfect inactivity; those of an inch have gene- 
rally their arms double, often thrice as long as their bodies. 
The anjfis, where the animal is not disturbed, and the sea- 
son not unfavourable, are thrown about in various direc- 
tions, in order to seize and entangle its prey ; sometimes 
three or four of the arms are thus employed, while the rest 
are contracted like the horns of a snail, within the animal's 
body. It seems capable of giving what length it pleases 
to these arms ; it contracts and extends them at pleasure, 
and stretches them only in proportion to the remoteness 
of the object it would seize. 

These animals have a progressive motion, which is per- 
formed by the power they have of lengthening and contract- 
ing themselves at pleasure ; they go from one part of the 
bottom to another ; they mount along the margin of the wa- 
ter, and climb up the side of aquatic plants. They often 
are seen to come to the surface of the water, where they 
suspend themselve^i by their lower end. As they advance 
but very slowly, they employ a great deal of time in every 
action, and bind themselves very strongly to whatever 
body they chance to move upon as they proceed ; their ad- 
hesion is voluntary, and is probably performed in the man- 
ner of a cupping-glass applied to the body. 

All animals of this kind have a remarkable propensity to 
turn towards the light, and this naturally might induce an 
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inquirer to look for their eyes ; but however carefully this 
search has been pursued, and however excellent the mi- 
croscope with which every pari was examined, yet noth- 
ing of the appearance of this organ was found over the 
whole body ; and it is most probable that, like several oth- 
er insects, which hunt their prey by their feeling, these 
creatures are unfurnished with advantages which would 
be totally useless for their support 

In the centre of the arras, it wis said before, the mouth 
is placed, which the animal can open and shut at pleasure, 
and this ser\'es at once as a passage for food, and an open- 
ing for it after digestion. The inward part of the animal's 
body seems to be one great stomach, which is open at both 
ends ; but the purposes which the opening at the bottom 
serves are hitherto unknown, but certainly not for exclu- 
ding their excrements, for these are ejected at the aper- 
ture by which they are takdn in. If the surface of the 
body of this little creature be examined with a microscope, 
it will be found studded with a number of warts, as also the 
arms, especially when they are contracted ; and these tu- 
bercles, as we shall presently see, answer a very impor- 
tant purpose. 

If we examine their way of living, we shall find these 
insects chiefly subsisting upon others much less than 
themselves ; particularly a kind of millepedes that live in 
the water, and a very small red worm, which they seize 
with great avidity. In short, no insect whatsoever, less 
than themselves, seems to come amiss to them : their arms, 
as was observed above, serve them as a net would a fisher- 
man, or perhaps, more exactly speaking, as a lime-tree 
does a fowler. Whenever their prey is perched, which 
the animal effects by its feeling, it is suffici«it to touch 
the object it would seize upon, and it is fastened without 
the power of escaping. The instant one of this insect's 
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long aims k laid upon a millepede, the little insect sticks 
without a possibility of retreating. The greater the dis- 
tance at which it is touched, the greater is the ease with 
which the Polypus brings the prey to its mouth. If the 
little object be near, though irretrievably caught, it is not 
without great difficulty that it can be brought to the mouth 
and swallowed. When the Polypus is unsupplied with 
prey, it testifies its hunger by opening its mouth ; the ap- 
erture, however, is so small that it cannot be easily per- 
ceived ; but when, with any of its long arms, it has seized 
. upon its prey, it then opens its mouth distinctly enough, 
and this opening is always in proportion to the size of the 
animal which it would swallow ; the lips dilate insensibly 
by small degrees, and adjust themselves precisely to the 
figure of their prey. Mr. Trembley, who took a pleasure 
in feeding this useless brood, found that they could devour 
aliments of every kind, fish and fle^h as well as insects ; 
but he owns they did not thrive so well upon beef and veal, 
as upon the little worms of their own providing. When 
he gave one of these famished reptiles any substance 
which was improper to serve for aliment, at first it seized 
the prey with avidity, but, after keeping it for some time 
entangled near the mouth, let it drop again with distin- 
guished nicety. 

When several Polypi happen to fall upon the same worm, 
they dispute their common prey with each other. Two of 
them are often seen seizing the same worm at diflTerent 
ends, and dragging it in opposite directions with great 
force. It often happens that while one is . swallowing its 
respective end, the other is also employed in the same 
manner, and thus they continue swallowing each his pajrt, 
vintil their mouths meet together ; they then each rest for 
some time in this situation, till the worm breaks between 
them, and each goes off with his share ; but it often hap- 
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pens that a seemingly more dangerous combat ensaes^ 
whei) the mouths of both are thus joined upon one com- 
mon prey together : the largest Polypus then gapes, and 
swallows his antagonist; but, what is very wonderful, 
the animal thus swallowed seems to be rather a gainer 
by the misfortune. After it has lain in the conqueror's 
body for about an hour, it issues unhurt, and often m 
possession of the prey which had been the original cause 
of contention : how happy would it be for men, if they had 
as little to fear from each other ! "i 

These reptiles continue eating the whole year, excefM 
when the cold approaches to congelation; and then, Ifitn 
most others of the insect tribe, they feel the general torpoTi 
of nature, and all their faculties are for two or three months ^ 
suspended ; but if they abstain at one time^ they are eqait 
ly voracious at another ; and, like snakes, ants, and other 
animals that are torpid in the winter, the meal of one dsy 
suffices them for several months together. In general, 
however, they devour more largely in proportion to their 
size, and their growth is quick according as they are fed; 
such as are best supplied soonest acquire their largest size,* 
but they dimmish also in their growth with the same facility, 
if their food be taken away. 

Such are the more obvious properties of these little ani- 
mals, but the most wonderful still remain behind. Their 
manner of propagation, or rather multiplication, has fbr 
some years been tiic astonishment of all the learned of En- 
rope. They are produced in as great a variety of manner 
as the different species of vegetables. Some Polypi arc 
propagated from eggs, as plants are from their seed ; some 
arft produced by buds issuing from their bodies, while all 
may be multiplied by cuttings, and this to a degree of mi- 
nuteness that exceeds even philosophical perseverance. 

Wilji respect to such of this kind as are hatched firom the 
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kcggf little that is curious can, be added ; but with regard to 
rioeh as are produced like buds from their parent stem, or 
iBke cuttings from an original root, their history requires a 
more detailed explanation. If a Polypus be carefully ob- 
, served in sununer, when these animals are chiefly active, 
, and more particularly prepared for propagation, it will be 
- found to send forth, from different parts of its body, several 
tubercles, or little knobs, which grow larger and larger 
, every day ; after two or three days inspection, what at 
appeared but a small excrescence, takes the figure of 
lall animal, entirely resembling its parent, furnished 
feelers, a mouth, and all the apparatus for seizing and 
jsting its prey. This little creature every day becomes 
^brger, like the parent, to which it continues attached ; it 
'ipreads its arms to seize upon whatever insect is proper 
for aliment, and devours it for its own particular benefit ; 
thus it is possessed of two sources of nourishment, that 
, which it receives from the parent by the tail, and that 
which it receives from its own industry by the mouth. The 
food which these animals receive often tinctures the whole 
body ; and upon this occasion the parent is often seen com- 
municating a part of its own fluids to that of its progeny 
that grows upon it ; while on the contrary, it never receives 
any tincture from any substance that is caught and swal- 
lowed by its young. If the parent swallows a red worm, 
which gives a tincture to all its fluids, the young one par- 
takes of the paternal colour ; but if the latter should seize 
upon the same prey, the parent Polypus is no way benefit- 
ed by the capture, but all the advantage remains with the 
young one. 

But we are not to suppose that the parent is capable <if 
producing only one at a time ; several young ones are thus 
seen at once, of diflferent sizes, growing from its body ; 
some just bi^dding forth, others^ acquiring their perfect 
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form, and others come to sufficient maturity, and just leadf' 
to drop from the priginal stem, to which they had heen al* 
tached for several days. But what is more eztraordinaif 
stiU, those young ones themselves that continue attached 
to their parent, are seen to hurgeon and propagate their 
own young ones also, each holding the same dependeiice 
upon its respective parent, and possessed of the same ad* 
vantages that have heen already described in the fint 
connexion. 

This seems to he the most natural way by which these 
insects are multiplied; their production from the eg| 
being not so common ; and though some of this kind 
found with a little bladder attached to their bodies, whidi 
is supposed to be filled with eggs, which afterwards coia0 
to maturity, yet the artificial method of propagating thefll 
animaJs is much more expeditious, and equally certain: H 
is indifferent whether one of them be cut into ten, or te» 
hundred parts ; each becomes as perfect an animal as tint 
which was originally divided ; but it must be obgerved,*tW 
the smaller the part which is thus separated from the les^ 
the longer it will be in coming to maturity, or in assuming 
its perfect form. M. Trembley ascertained that vario* 
portions of one Polypus can be engrafted on another of* 
different species, and he thus formed some of the moflt 
singular combinations that can well be imagined. 

Besides these kinds mentioned by Mr. Trembley, there 
are various others, which have been lately discovered by 
the vigilance of succeeding observers, and some of these 
so strongly resemble a flowering vegetable in their forntfi 
that they have been mistaken by many naturalists foi 
such. 

Mr. Hughes, the author of the Natural History of Barba- 
does, has described a species of this animal, but has mii" 
taken its nature, anjj. called it a seAsitive flowering plant 
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Uie observed it' to take refuge in tlie holes of rocks, and^ 
men undisturbed, to spread forth a number of ramifica- 
f tioiis, each terminated by a flowery petal, which shrunk at 
rthe approach Of the hand, and withdrew into the hole, 
whence before it had been seen to issue. This plant, how- 
ever, was no other than an animal of the Polypus kind, which 
is not only to be found in Barbadoes, but also on many 
parts of the coast of Cornwall, and along the shores of the 
continent. 

LYTHOPHYTES AND SPONGES. 

i^ we examine the bottom of the sea, along some shores, 
W particularly at the mouths of several rivers, we shall 
find it has the appearance of a forest of trees under water, 
mfllions of plants growing in various directions, with their 
Inranches entangled in each other, and sometimes standing 
90 thick as to obstruct navigation. The shores of the Per- 
sian Gulf, the whole extent of the Red Sea, and the western 
coasts of America, are so choked up in many places with 
^se Coralline substances, that though ships force a pas- 
sage through them, boats and swimmers find it impossible 
to make their way. These aquatic groves 'are formed of 
different substances, and assume various appearances. 




The Coral plants, as they are called, sometimes shoot 
>uti like trees without leaves in winter ; they often spread 
»ttt a broad surface like a fan, and not uncommonly a large 

VOL. V. L 
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bundling head, like a faggot; sometimes they arefoimdto 
resemble a plant with leaves and flowers, and often the 
antlers of a stag, with great exactness and regulaiity. In 
other parts of the sea are seen Sponges, of various magni- 
tude, and extraordinary appearances, assuming a variety ^ 
fantastic forms, like large mushrooms, mitres, fonts, and 
flowerpots. An immense Coral reef extends for 
hundred miles along the coast of New Holland, and 
merable islands and reefs are formed in the South Sea& 

If in our researches after the nature of these plants, n\ 
should be induced to break ofi" a branch of the CoralliaJ] 
substance, and observe it carefully, we shall perceiye 
whole surface, which is very rugged and irregular, coveiel 
with a mucous fluid, and almost in every part studded wititj 
little jellylike drops, which, when closely examined, will 1*1 
found to be no other than insects of the polypus IflDi 
These have their motions, their arms, their appetites, ex8cft» 
ly resembling those described in this chapter ; but tbqf 
soon expire when taken out of the sea, and our curio8ityi> 
at once stopped in its career, by th(e animals ceasing •] 
give any instance of their industry ; recourse, therefor 
has been had to other expedients, in order to determine tl» 
nature of the inhabitant, as well as the habitation. 

If a Coralline plant be strictly observed while still gn^i 
ing in the sea, and the animals upon its surface be notifi^ 
turbed, either by the agitation of the waters, or the 
of the observer, the little polypi will then be seen in ii 
nite numbers, each issuing from its cell, and in soibe 
the head covered with a little shell, resembling an 
la, the arms spread abroad, in order to seize its prey, 
the hinder part still remains attached to its habitatiM 
whence it never wholly removes. By this time it is |^ 
oeived that the number of inhabitants is infinitely giOT 
than was at first suspected ; that they are all assidoooA 
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employed in the same pmrsuits, and that they issue from 
their respective cells, and retire into them at pleasure. 
StQl, however, there are no proofs that those large branch- 
es which they inhabit are entirely the construction of such 
feeble and minute animals. But chemistry will be found 
to lend a clue to' extricate us from our doubts in this par- 
ocular. Like the shells which are formed by snails, mus- 
"i3es, and oysters, these Coralline substances effervesce 
' with acids, and may therefore be supposed to partake of 
-the same animal nature. But Mr. Ellis went still farther, 
and examined their operations, just as they were beginning. 
Observing an oyster-bed which had been for some time 
-'neglected, he there perceived the first rudiments of a Cor- 
/'tUine plantation, and tufls of various kinds shooting from 
different parts of this favourable soil. It was upon these 
" he tried his principal experiment. He took out the oysters 
Irhich were thus furnished with Corallines, and placed 
jT(hem in a large wooden vessel, covering them with sea 
Water. In about an hour he perceived the animals, which 
before had been contracted by handling, and had shown no 
r signs of life, expanding themselves in every direction, and 
; appearing employed in their own natural manner. Perceiv- 
ing them therefore in this state, his next aim was to pre- 
serve them thus expanded, so as to be permanent objects 
of curiosity. For this purpose he poured, by slow degrees, 
an equal quantity of boiling water into the vessels of sea 
,1rater in which they were immersed. He then separated 
Bach polypus with pinccjrs from its shell, and plunged each 
Mpal;|te]y into smedl crystal vases, filled with spirits of 
Ipine mixed with water. By tliis means, the animal was 
^preserved entire, without having time to contract itself and 
le thus perceived a variety of kinds, almost equal to that 
' Variety of productions which these little animads are seen 
to form. 
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He was thus able to perceive and describe fifty different 
kinds, each of which is seen to possess its own peculiar 
mode of construction, and to form a Coralline that none 
of the rest can imitate. It is true, indeed, that on eveij 
Coralline substance there are a number of polypi found, no 
way resembling those which are the erectors of the build- 
ing. 

But, in general, the same difference that subsistB be- 
tween the honeycomb of the bee, and the paper-like cells of 
the wasp, subsists between the difierent habitations of the 
Coral-making polypi. 

With tegard to the various forms of these substances, 
they have obtained different names from the nature of the 
animal that produced them, or the likeness they bear to 
some well known object, s^ch as Coralunes, FuNeuu- 
jDREPORES, Sponges, Astroites, and Keratophttes. 

When examined chemically, they all discover the marks 
of animal formation ; the Corals, as was said, dissolve in 
acids, the Sponges bum with an odour strongly resembling 
that of burnt horn. We are lefl somewhat at a loss with 
regard to the precise manner in which this multitude of 
cells, which at last assume the appearance of a plant oi . 
flower, are formed. If we may be led in this subject by 
analogy, it is most probable, that the substance of Coral is 
produced in the same manner that the shell of the sniii 
grows round it; these little reptiles are each possessed of 
a slimy matter, which covers its body, and this hardening 
as in the snail, becomes a habitation exactly fitted to the 
body of the animal that is to reside in it ; several of thert 
habitations being joined together, form at length a consU* 
erable mass, and, as most animals are productive, in pio- 
portion to their minuteness, so these multiplying in a siff* 
prising degree, at length form those extensive forests tin^ 
cover the bottom of the deep. 
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BoTAinr, considered in its details, treats of the elements, 
of the immediate principles, of the internal and external 
stracture, of the functions, of the organs, and of the sim- 
ihtudes and dissimilitudes, of the almost infinite multitude 
of beings of which the vegetable world is composed. 

Chemistry explains the constituent elements and the 
immediate principles of vegetables ; anatoiny and physi- 
ology indicate the structure of their system, and the uses 
of their parts ; botany, properly so called, teaches us to 
compare, to describe, and to name plants, and to class 
them according to the mutual affinities which are indi- 
cated by their external characters. 

In this article it is not proposed to enter into any inves- 
tigation of chemical botany, which has no practical rela- 
•tion to the study of the science, and which more properly 
£mns a part of the science of chemistry. The heads into 
which the Ifollowing remarks will be divided are, 1. The 
analogy of the science; or of the differences which exist 
between vegetables and other animated beings, and of 
their resemblances. 2. The anatomy and physiology of 
plants. 3. Pure botany, comprehending the theory and 
principles of the science, its terminology, and its classifi- 
cations. 

l3 
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OF THE ANALOttT OF THE SCIENCE. 

The district of the naturalist is confined to what are 
called the three kingdoms of nature ; and no limitB can 
appear more certain or decided than those within which 
these kingdoms are confined. The minend kingdom is 
composed of hrute matter, and is only susceptible of in- 
crease, by the juxtaposition of the substances which com- 
bine in its formation. Vegetables are furnished with or- 
gans, by means of which they assimilate and adapt to 
their purposes the elements which surround them; bo^ 
&ed by the hand of nature to one spot, they are incapa- 
ble of other movements than those which are peculiar ta 
their organization, or than those which are communicated 
by neighbouring bodies. But animals which are endued 
with similar properties in many respects, and which aia 
propagated in like manner by peculiar organs, are alM 
furnished with instinct, which teaches them how to dis- 
tinguish their aliment, and to move from place to plaofc 
But do these limits absolutely exist in nature, or are they 
the imperfect creatures of the mind of man ? And iflJMl 
all nature connected by an inconceivable and inextricaUl 
multitude of affinities, crossing and interlacing each othii 
in all directions, in such a manner as to render itifflpoM* 
ble for us to circumscribe any one of her works wilUi 
bounds so absolute that she will not be found overleapiBC' 
them in some comer or another ? It will probablj k» 
found that tlie affirmative is tlie answer to these suggM^ \ 
tions, and that the deeper becomes our knowledge of ^ 
productions which occupy our minds, the more vxan0W0 
the exceptions will be found to every law by which IM» 
in his ingenuity has fancied that he has fettered thoit 
operations of nature firom which his own existence ^ 
been derived. 
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What, for example, is a vegetable ? This word is in 
ereiy body's mouth, and yet no one has hitherto been 
aUe to define it in so exact a way as to fix the certain 
fine by which the Testable is to be distinguished from 
file animal. In this respect, men of science are not to be 
separated firom the multitude, except that they have ac- 
qtdred the habit of doubting, to which they have been 
conducted by study and meditation. 

The division of minerals, vegetables, and animals, al- 
. ready spoken of, has been long admitted ; and if we judge 
only by our first impressions, the distinction is not to be 
; shaken. There is pertainly something imposing in that 
. simple manner of regarding the works of the creation ; 
: ktt, if we think upon it scrupulously, we shall be at no 
loss to perceive that it cannot be applied with precision, 
IS we have no means of ascertaining at what particular 
• point either sensation or sensibility cease to exi^t 

Porthis reason many modern philosophers reject the 
diviBion of the three kingdoms, and admit only two great 
classes, of organic and inorganic substances. The latter 
dass eipbiaces all brute matter; fluids, gas, minerals. 
The molecuhB of which these are composed are subject to 
the laws of chemistry, physics, and mechanics. The other 
class includes animals and vegetables; their constituent 
QolecukB are in a perpetual state of motion. The organ- 
ized particles of which these molecul© are constituted are 
tcritable, that is to say, susceptible of contraction, upon the 
kpplioation of peculiar stimulants ; a wonderful power, the 
•ffecti^f which we are daily called upon to admire, but 
the fimtause of which, like all other first causes, is be- 
yond the perception of the human mind, and is designated 
hy the appellation of the vital principle, 
i Ei^wed with this power, an organic body is able to 
a4 
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offer resistance to such external causes as are prejudicial 
to it, to reject such substances as are useless or hurtful, to 
select those which are best adapted to its nature, to asso- 
ciate and dispose them according to the laws of its peculiu 
organization, to communicate to them the motion which 
animates its moleculae, to increase in volume, and finally to 
reproduce other beings of the same nature as itself. In the 
opinion of an ingenious Frenchman, the process of genen- 
tion and nutrition, rightly considered, are two modifica- 
tions of one and the same phenomenon. It is, therefore, 
irritability which distinguishes to our perception aninub 
and vegetables from brute matter. But if irritability is ab- 
sent, no fixed line of demarcation can be assigned. 

Brute matter is formed by the attractive power of its 
elements. Organic bodies owe their existence to beings 
of their own kind. The first ceases to exist whenever tbe 
powers of chemistry or mechanics become greater thu 
those by wliich the aggregation of the moleculie of matter 
is maintained. The second perish when the organs acces* 
sary to their existence lo^e their irritability. 

The limits of organic and inorganic bodies poiay, the^^ 
fore, be considered to be ascertained witii tolerable, if b<< 
with rigid, precision. The differences between vegetable" 
and animaJs must now occupy our attention. A glance it 
the peculiarities of each will show in what these difTereocei 
consist 

If we cast our eyes only upon the higher orders of p^^"** 
and animals, in which organization is in its iiiglieet state of 
perfection and developement, no diflSculty wiUbeJ|pii> 
perceiving how wide a difference reigns betw( 
But in the lower orders of each, these differen( 
away. We will consider the connexion of animakandTe' 
getables, both in their most perfect andmost^«p«rfeBl8l»t** 
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And, firstly, their most perfect state of organization. Car- 
bon, oxygen, hydrogen, and occasionally azote, constitute 
the basis of vegetables. Occasionally metallic oxides, and 
some alkalies and earths are foand also, but they exist in 
very minute quantities, and cannot be said to form any part 
of the peculiar character of vegetables. Animal matter 
offers th^ same compound ; but differs remarkably in this, 
that while carbon is in excess in vegetables, azote is in 
excess in animals. A vegetable is wholly composed of an 
homogeneous, transparent, flexible, colourless substance, 
fcraiing a mass, in which, by the aid of powerful micro- 
scopes, we are able to detect no other organization than 
vhat is caused by the cohesion of an infinite multitude of 
tubes or cells, of various conformation. In animals, the 
structure is far more complex. Thr^e organic elements 
enter into their composition. The first is the ceHular tis- 
sue, which is a mass of membranous and continuous cel- 
lules, the cavities of which communicate with each othe# 
through pits or perforations in their sides ; the second is the 
irritable fibre, consisting of long filaments, evidently pos- 
sessing a power of contraction, composing the muscles by 
their union, and lining the arterial tubes and the intestinal 
canal ; the third is the medullary substance ; an homogene- 
ous pulp, which presents to the eye when examined through 
a microscope, a conglomeration of minute globules. The 
braiii, the spinal marrow, and the nerves, arje composed of 
this substance. Animals are furnished with an intestinal 
canal, usually open at each extremity. One orifice is for 
receiving aliment, the other for voiding that paAJf Ihe food 
which is useless for nutrition. The intestinai^inal is fur- 
nished, for a part of its length, with pores, which absorb the 
nutritive moleculsB, and throw them into ** the torrent of 
circulation." Plants have no intestinal canal, and their ab- 
l5 
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sorbent pores are difibsed over all parts of their sur&ee. 
For this reason, Aristotle and Boerhaave designated plants 
by the title of animals turned inside out 

But, if we consider the distinctions between those ani- 
mals and vegetable substances which are imperfect in the 
greatest degree, we shall find that nearly all these discre- 
pancies are nonexistent The infusorial animalculie are, 
for the most part, formed with nothing more than an intes- 
tinal canal, with two foramina ; or, as a w^ll known writer 
has observed, they are all stomach. Among plants, the 
genera Palmella, Ek^himella, Protococcus, and many othen, 
possess the same simplicity of anatomical structure. The 
power of motion, which is believed to be the peculiar at- 
tribute of animals, equally exists in the genus Oseillatoiia 
of vegetables. The propagation of the polype, by sepait- 
tioninto many parts^is precisely the mode of increase which 
takes place in many Confervae. As to the distinction of o^ 
stability in animals, and nonirritability in vegetable bodies^ 
it is one of those problems which, perhaps, will never be 
sol^d. That the presence of nervous and muscular fibre 
is not essential to even animal irritability, as some have 
supposed, is obvious from the infusoria, in which neither 
muscle nor nerve exists and which are, notwithstanding! 
endued with irritability. It is probable that every organic 
body, which possesses the capability of developement, isy 
from that circumstance alone, irritable^ although the power 
of contraction may not be always manifest ; for nutrition, or 
the power of assinnlating foreign substances, and incorpo- 
rating neflunolecule with themselves, which living beings 
possess, aiRrof subjecting them to the laws of oxganizatiofl) 
of necessity supposes a force of suction which attracts the 
nutritious juices. But how is suction to take place other- 
wise than by he alternate contraction and expansion of the 
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absorbent vessels ? The phenomena of nutrition are, there- 
fore, a proof of irritability ; and since plants increase, it is 
clear that they possess powers of nutrition, and consequently 
are irritable. Besides which, many exhibit motions, as in 
* the Oscillatoria, above alluded to, and in the common sen- 
sitive plant, which cannot be explained upon the ordinary 
laws of phyics, and which may be supposed to result from 
a power of contraction, of what may be called the muscu- 
lar fibre. 

Plants are operated upon in the same way as animals, by 
the application of poisonous or corrosive substances. M. 
F. Marcet of Geneva has lately published the result of some 
curious experiments respecting the efiect of both mineral 
and vegetable poisons upon the system of vegetables. His 
observations were chiefly made upon the common kidney 
bean (Ph^eolus vulgaris), and a comparison was always 
made with a plant watered with spring water. From these 
experiments M. Marcet concludes, Ist That metallic pof- 
sons act upon vegetables nearly as they do upon animals. 
They appear to be absorbed and carried into different parts 
of the plant, altering and destroying the vessels by their 
corrosive powers. 2d. That vegetable poisons, especially 
those which have been proved to destroy animals by their 
action upon their nervous system, also cause the death of 
plants. Whence he infers that there exists in the latter a 
system of organs which is affected by poisons nearly as the 
nervous system of animals. 

In sensibility, as distinguished from irritability, or in the 
possession of a nervous system, there is now scarcely room 
for doubting that plants agree with animals. The disco- 
veries of Dutrochet show that in the system of vegetables 
a matter exists which is altogether analogous to the nerves 
of animals. The latter are composed of an agglomeration 
l6 
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of an infinite number of minute globular particles, which 
are concrescible by the action of acids, and resoluble by 
the application of alkalies. In the sensitive plant, Dutro- 
chet has ascertained that sensibility depends upon the pres- 
ence of a vast number of particles, which are affected by 
chemical agents in the same way as the nerves of animals. 
They line the cellular tissue, and are plentifully distributed 
over the tubular and spiral vessels, or trachec 

Neither can the power of perception be denied to exist 
in some plants, in as distinct a state as in many animak 
We see that the former movc^, that tiiey seize little insecti) 
that they retreat from the approach of danger, and Uiattbey 
appear to possess a faculty of selecting that nourishment 
which is best adapted to the peculiarities of their structnie. 
Can anyone attribute the power of sense to Zoophytes, to 
Corallines, and deny its existence in the Dionea, or the 
sensitive plant? is it possible to ascribe it to the InfusoiiiT 
%nd to refuse it to OsciUatorias ? surely, no argument can 
be employed in justification of such an opinion, except such 
as may be deduced fi*om analogy. And let us see to whit 
such an argument may be imagined to amount. 

On one hand, considering that zoophytes perform motiotf 
precisely similar to those which are peculiar to animak 
visibly provided with nerves and muscles, we should con- 
clude that the motions of zoophytes have a similar origin; 
and on the other hand, bearing in mind that the small nuD- 
ber of i^lants which perform what appear to be voluntaiy 
motions are, in all apparent respects, organized in just the 
same way as other plants which have no such motion, we 
are equally justified in inferring that those plants in which 
no motion is observable have the same power of contractioB 
as the others, but in an insensible degree. 
In their different modes of generation animals andpUnts . 
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are remarkably similar. Envelopes more or less hard and 
Bumerous ; an embryo concealed within these envelopes ; 
a small quantity of nutrition ready prepared for the early 
use of the young being ; these are common both to the seed 
and the^ egg. ^ .double foramen exists in the ova of many 
of the lower animals, as in frogs ; it is equally present in 
the seed, or ovula, of nearly all plants. If almost all ani- 
mals have eggs, so have almost all plants seeds. 

Many vegetables have no seed ; many animals have i^o 
eggs. Both are multiplied by the extension and natural 
separation of their peculiar substance. On the surface of 
many polypes are found little tubercles, which generally 
enlarge, become detached, and form, at a greater or shorter 
distance iron^the parent stock, other polypes, which soon 
become capable of increasing by the same means. Con- 
ferve are known, in several cases, to increase in precisely 
the same way. Of what degree of precision then is the 
most perfect of the following definitions of a plant, pro- 
posed by observers who are placed at the head of their 
science ? Stones grow ; vegetables grow and live ; animals 
grow, live, and have perception. LiniKtua. A plant is a 
compound organic body, deriving nourishment from the 
soil in which it grows. Imk, 

THE ANATOMY AND FHTSIOLOOT OF PLANTS. 

Without entering, in this division of the subject, into all 
the differences of opinion with which botanists have occu- 
pied the world, it will be enough to explain, in a clear and 
sufficient manner, those principles of vegetation, and laws 
of vegetable increase, which are now believed to be cor- 
rectly ascertained. In this department, the writings of 
Aubert du Petit l^houars, a distinguished French phil^o- 
pher, are considered as those which contain the most cor- 
rect views of the progress of nature. 
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Not to occupy ourselves with the immense variety of 
forms which cover the whole face of the globe, it will be 
more convenient, and equally useful, to confine our atteih 
tion to a single species. For this the commonest weel 
will answer the same purpose as the stateliest tree of the 
tropics. 

After considering its external organs, let us examine ifr 
interior, and seek to discover the manner in which they 
contribute to its existence. By comparing it with other 
plants, we shall be enabled to determine what it has is 
common with them, and what are its peculiarities; thv 
we shall at once acquire an idea of its essential characte^ 
istics, and of its difierences. By enlarging a little upon the 
functions of all the organs of a plant, under' this part of ov 
article, it will be only necessary under the head of Puie 
Botany to enter into the modifications of organs, witfaoet 
further reference to their nature and purposes. 

Take a plant at hazard, the first you meet with by the 
path: it will be found to possess a root, which fixes it to 
the ground, and which buries itself in the earth; asdi 
trunk, or stem, which elevates itself in the air. The latlff 
is furnished, at intervals, with leaves which are remarkable 
for their thinness, and their green coloiirj Near the poiiA 
where they leave the trunk, is placed a body which is pio* 
truded from it also. Without iy?y determinate figure at 
first, it gradually developes, and produces new leavei 
similar to those from which it proceeded ; and, gradaaOj 
separating the leaves from each other, it stops by fi>niung* 
second stem. This stem is a branch. Each new leaf be* 
ing supplied with a similar body, or bud, is capable of pio* 
ducing a new branch, unless prevented by injury or accH 
deM, This, therefore, is the plan upon which the plant «e 
we examining increases in size ; but the changes of thii 
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nitare which it undergoes have little effect upon its pecu- 
liir characteristics, t^ey only render it of greater or small- 
er size. But a more remarkable epocha presently airivee* 
Buds make their appearance of a very different nature 
torn those which formerly produced branches ; they insen- 
sibly increase in size, and at a fitting hour, when they 
bve arrived at their greatest growth, the delicate parts 
which they contain, burst through the scales which enve- 
lope them, and expand themselves ; these are the flowers. 
They are no longer of a monotonous uniform green colour, 
bat they assume the most lively hues, they exhale the most 
delicious fragrance, and they surprise us by the complex 
mechanism which they contain. But their duration is 
briefl Of all the parts of which they were composed, one 
only remains, which is the pistillum, and which fills the 
centre* When all the rest are withered, this alone as- 
sumes new life, and, after a gradual increase in size arrives 
at maturity, and becomes the firuit The latter encloses 
bodies which separate from it at the period of maturity, 
and which are the seeds. 

Each of these seeds placed in the earth, and submitted 
to the effects of time and circumstances, undergoes the 
process of germination ; that is to say, absorbing, or, as 
some have it, pumping up humidity, through channels which 
are invisible to our senses, it swells until it bursts through 
the coverings in which it is encased. Then a new body 
makes its appearance. This is the embryo or rudiment of 
anew plant ; it is formed of two portions ; the one a cylin- 
drical or conical oblong body, and the other two leaflike, 
processes applied closely upon each other. The cylin- 
drical body lengthens, and endeavours to bury itself in the 
earth ; whatever may be the position in which the seed 
is placed, it finally attains this purpose, and, penetrating 
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the soil, becomes a real root; whence the name of radidef 
which is applied to this organ when in a state of rest 
The two leaflike processes separate, and assume a horizoB* 
tal direction ; they are the cotyledons. In then* centre if 
to be seen a sort of little' bud, which is called the plnmtile, 
and which is the parent of subsequent leaves; those which 
it first develqpes are rather different from those of the 
plant which produced itself; but in the end they become 
identical, and a new plant is produced, in all respects the 
same as that by which the seed was originally borne. 

Having now examined the exterior of a plant, it is time 
to consider its internal structure. For this purpose it is as 
well to continue our observations on the little plant which 
has just emerged from the seed. In its state of infancy vA 
seclusion, the radicle, when cut across, offers nothing moie 
tiian a succulent homogeneous substance. As soon as k 
has advanced, and touched the earth, and pushed forth some 
young roots, if it is broken across, it will be seen that it is 
then divided into two distinct parts ; namely, a cylinder 
covered over with a sheath, which appears capable of beiflf 
separated from it in all points. If the plant has also pro- 
duced young branches, they too, when cut across, exhibit 
a similar appearance ; that is to say, upon their first comiiif 
forth they will be found solid and homogeneous, and pre- 
sently afterwards they will be seen to consist of a solid c^ 
inder, and of an external case. After all these parts haie 
arrived at a further period of their growth, another diffe^ 
ence will be observable. A transverse section then exhibits 
two concentric circles ; the inner enclosing a spongy and 
rather dry cylinder, the exterior a sheath, which is fiimer 
and of a whitish colour ; besides which will be seen the 
separate case which was distinguishable from the earliest 
4evelopement .of the plant, and which has ' now become 
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wJiitkh in the inside, but > which retains externally its suc- 
culent texture and green colour. The rest, however, con* 
tinues to manifest its two origfinal divisions only, which are 
always white or some other colour, but never green. 

Here then we have three distinct parts : that in the centre 
is the pith ; the case which surrounds it is the ligneous sub- 
stance, or the wood ; and the exteraal covering is the bark. 
In the root the pith is absent But are these parts actually 
as distinct as they appear to be to the naked eye ? In the 
infancy of the plant we have seen that they were not sepa- 
rate. By what means then have they become so ? 

At the period when they appear most distinct let us ex- 
amine the pith with a pocket lens. We shall perceive that 
it consists of a mass of little bladders, or cells, the section 
of which exhibits a figure more or less hexagonal, and 
which constitute polyhedral figures, the sides of each of 
which appear to be common to two ceDs. They are not so, 
however, in iact; each polyhedral cell being, as is now 
known, distinct and separable firom those next it, with which 
it. is only in a state of cohesion. Following the direction of 
these cells with care, it will be seen that some of tiiem pass 
horizontally though the ligneous substance, and lose them- 
selves in the bark ; if no trace of these appears on the sur- 
iftce of the wood when the bark is stripped ofT, that will be 
attributable only to the extreme tenuity of the traversing 
cells, which, snapping asunder upon the slightest violence, 
leave no perceptible vestige, and ofier no sensible resist- 
ance. If they are traced in the bark itself, it will be found 
that they maintain a connexion with the external part of it, 
where they form a continuous layer, which is what preserves 
that green colour which is always obvious on the outside. 

The only difference which exists between these parts is, 
that the centre has expended all its juices, and that the 
outside of the bark preserves them. In this state the latter 
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leeeiTes the name of parenchyma. Bnt, with the feeble 
nature and siight texture which it possesses, in what man^ 
ner can it be conceived that the pith penetrates the woodjf 
substance which seems to be so solid ? The first glance te 
sufficient to explain this phenomenon. There is no sort of 
difficulty in seeing that the wood is composed of paraBd 
fibres, which interlace each other, and form a kmd of net- 
work, through the meshes of which tlie parenchyma, <nr Ae 
medullary elongation, finds its way to the bark. There it 
meets with a network of matter far more flexible than that 
nearest the pith, and composing all the interior of the baik: 
this latter is named the liber. 

There is still an essential part of the bark to notice, whiell 
is the epidermis. . This is easily discovered. All theinia* 
nor parts of a plant seem botit to the eye and the touch sa- 
turated with glutinous juices, while the external part ii 
wholly dry. This state of dryness arises with the epider* 
mis, which consists of an exterior membrane, enclosing airf 
holding together all the solid and fluid parts. It originaSf 
existed in the embryo, and it continues to cover, without m* 
terruption, all tiie parts subsequently developed. Rven tiie 
leaves themselves, so delicate and attenuated, are covmei 
over both surfaces with two united skins of this epidomk 
The expansion or dilatation to which they are subject proves 
this fact, and makes them excellent evidences of it. 

The part by which the leaf is attached to the stem, and 
which is named the petiole, appears to be compooed of t 
bundle of fibres. The petiole extends from one end totht 
other of the leaf, and separates it into two nearly eqoil 
parts. It diminishes in diameter as it approaches the ead 
of the leaf, because it firom time to time sends off yomi 
branches firom each side, which themselves become subdi- 
vided, and, by crossing each other in various directicMf) 
form a kind of conlinuous network* 
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Accideiit, ios^icte, or a rery sharp instniinent, wfll eefp* 
inte the epiderqus. It then appean in the form of an 
pftnmeiy thin and perfectly tranBpare&t membrane. The 
green colour which it exhibits in its natural state is not 
proper to itself, but is caused by the succulent substance 
iHiichis interposed between the meshes of network. In 
Hie latter there is no difficulty in recognizing the paren* 
lidiyma in a state of vegetation ; for it is certain that the 
l^en colour is the constant attendant of that state, and 
Ibat by its means the parenchyma may be discovered 
wherever it exists. 

The fibres which form this network proceed fh»n the 
petiole ; bnt whence does the petiole itself derive its ori* 
^? It appears to spring from the bark; in that case 
would it be any thing more than the meshwork of the liber 
&a state of developement ? Such has been the opinion of 
some writers ; but if its origin be carefully traced, it wiU 
he found to arise within the woody substance itself; and 
to be in fact a detached portion of the wood. 

The phenomena which took place at the period of ger- 
nunation are renewed by every leaf which successively 
unfolds itself. The cotyledons were the source of the 
fibres which were sent down into the earth through the 
coot ; in like manner every leaf is enabled to maintain a 
communication between itself and the soil by the means of 
ibres. Hence arises another kind of increase, of which 
no notice has yet been taken ; the increase in thickness. 
A stem winch at the hour of its birth was no thicker than 
a pin, in a few months acquires the diameter of an inch or 
more. This arises from the successive superposition of 
the bundles of fibres, which are created upon the deveU 
opement of each leaf, and of every leaf-bud. The latter 
makes its first appearance under the form of a green point, 
which originates from the inner layers of the ligneous 
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body, which it traTerses, and penetrates into the baik. A 
short time ajfter its first appearance, it may he perceived 
that the bud is surrounded by a portion of woody fibre^ 
which passes downwards, covers over the wood previously 
formed, and thus forms a new layer. The existence of 
this is easy to demonstrate ; for the fibres of the leaves 
separate easily from the wood, but the leaf-buds when 
broken off evidently arise from the interior of the wood. 
All the new parts formed by the leaf-bud soon become so 
completely identified with the old wood, that, after a shcnt 
period, no marks of separation remain. 

We have now followed the plant through all its stages 
of increase. We have next to consider what the source 
is from which it has obtained the substances it has assim- 
ilated. There can be no doubt that the roots, which pen- 
etrate into the earth, contribute much to this purpose : for 
a long time, indeed, it was believed that plants were capable 
of absorbing even earth itself. But more accurate ob8e^ 
vation has shown that nothing but humidity ^f an be carried 
up into the plant through its roots. Mere humidity, hov- 
ever, is insufficient to maintain life and health in a plant 
Experiments have been tried to induce plants to ezisi 
with their roots plunged into water only : they all proved 
abortive, although in some casesiife wa^ maintained in the 
subjects of the experiments for several years. Various 
substances or agents, in combination with humidity, doubt- 
less afford the nutriment upon which vegetables live. Bot 
by what curious mechanism is the requisite humidi^ con- 
veyed to the parts which require it ? 

In the rapid glance which has been cast upon the inter- 
nal structure of plants, we have perceived nothing* more 
in the ligneous body and the liber of the bark, than elon- 
gated fibres which cross each other and form a netwoik. 
Of this we may be convinced with little trouble, by exam- 
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^g against the light with a pocket lens, a very thin trans- 
'ferae section of a branch. It will be seen to be pierced full 
of holes, of different forms and sizes ; these are the extremi- 
ties of as many continuous tubes. The true structure of 
these tubes is much a matter of conjecture and dispute ; 
iome observers discover an infinite variation of figure and 
organization ; others reduce them all to the woody fibre 
and the spiral vessels or tracheie. While one microscopic 
botanist sees pores and holes in the sides of these tubes, 
simple tubes, mixed tubes, and many more ; others declare 
that the pores are imaginary, the difference nonexistent, 
andthat all the tubes are essentially the same. In this war 
of observation, which, however curious as a matter of spec- 
ulation, bears very little upon the most important part 
of vegetable physiology, or upon the functions of parts, we 
shall at present content . ourselves with one kind only, 
which is easy to observe. Twist a young shoot so as to 
break it with as little violence as possible, and the two 
separated parts will be found to be held together by ex- 
tremely delicate threads. If you consider them with care, 
you will find that they are each one a simple thread, rolled 
up. in an admirable manner in the way of a corkscrew. 
The spires of this screw being closely applied to each oth- 
^ij it forms a continuous tube ; vessels of this kind are 
Galled spiral vessels, and are found in the nerves of the 
leaves, or in the bundles of vessels in communication with 
the leaves. It was long thought that in these parts a stri- 
king analogy was perceptible between animals and plants ; 
and a comparison was drawn, apparently with reason, be- 
tween the spiral vessels of plants, and the trachese of ani- 
uaals, especially of insects which are constructed in a very 
similar manner. It was, therefore, inferred that these 
were the respiratory passlages of plants, but experience 
^ not confirmed this notion. Nevertheless, it is certain 
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that air acts a great part in the economy of vegetation, 
Uiat it is by the leaves that its influence is mi 
They have a direct communication with the roots, w] 
all their intermediate tubes extend; and the pores wlndf 
terminate them may be seen with different degrees ^ it' 
cility, according to circumstances. By their agency fhtf 
humidity which is sucked from the earth is raised, tak 
forms what is called sap^ which deposits successively 9B 
that is necessary for the supply of the different puti 
through which it passes. Having arrived at the leavesi t 
portion escapes by perspiration, a portion is deposited, ani 
the remainder descends, charged with new princii^efl^ 
which the leaves have absorbed from the surronnding tt' 
mosphere. The leaves therefore contribute to the increiM 
of the plant. When this motion of the si^) is once estab- 
lished it continues to increase ; and it is supposed thattlMf 
superfluous power which it has acquired occasions the 
production of new branches and of flowers. 

But what is the cause of this motion .^ The mostobviodi 
is heat, which, by dUating those upper points, which a* 
most subject to its action, occasions a void in them; Ac 
juices which are below them ascend to replace the voU 
and the continual recurrence of this operation occasiotf 
what we call the circulation or motion of the sap. Thb 
mechanical action will be a sufficient explanation for those 
who are contented with looking only at the surfiwje rf 
things ; but it will not explain all the difficulties connected 
with the motion of the sap ; and especially will it not aC' 
count for the first tendency of the radicle to the earth, ob 
which tendency all subsequent phenomena necessarily de- 
pend ; of such a tendency, gravitation and a thousand o&er 
laws have been offered as an explanation, each being more 
unsatisfactory than the other. Surely it is wiser at once 
to admit that it depends upon that inherent pzincipie 0^ 



mh which is peculiar to cnrifanic matter, which accomptniea 
■he vegetable through all stages of its existence ; and 
fvhich is inftised into those new individuals which the pa* 
I rent produces. It is a first impulse received in the begin- 
ning of its existence, which has extended into every part, 
and which finally passes into the seeds. It is that first 
creative impression to which it owes the faculty of assioii-* 
lating the various molecule of matter, and of applying them ; 
by whose influence the roots are directed towards the side 
where the most fitting nourishment is to be found ; which 
con^ls the leaves to present their upper surface always to 
the light; which induces many to assume that peculiar po- 
sition duripg the night which has been compared to the 
deep of animals ; and finally, which gives rise to those va- 
rious phenomena of vegetation which seem to distinguish 
I plants firom the general laws of physics. 

There are many other instructive ideas which may be 
obtained from the consideration of a single plant ; but they, 
perhaps, will be best understood by a comparison .with 
other plants ; and by ascertaining, by that means, whether 
all are formed upon the same plan, composed of the same 
parts, and subject to the same changes. 

One of the most obvious contrasts presented by the vege- 
table kingdom, is between the tribes which rapidly expand 
'^ their foliage, and push up their flower-bearing stems, and 
by bringing their fruit to perfection fulfil the purpose of 
their creation in the space of a few months, or even weeks, 
and those monaichs of the fareat which bear aloft their } 
majestic branches in the air, and see centuries passing by 
them, while generation after generation of herbs, and even 
men, are perishing at their feet One would think that 
if any thing could indicate a difierence of organization, 
it would he peculiarities like these. In fact, if we examine 
one of these vegetable colossi, which storms or other acci- 
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dents have levelled with the earth that was so long over 
shadowed by its branches, we perceive that its interkx 
consists of a solid, compact, homogeneous substance, whid 
seems to be analogous to nothing in the annual plant ; w( 
also see, however, that a section of this substance is maike 
by concentric circles. In order to ascertain the origin o 
these circles, it is necessary to revert to the seeds, wind 
such a tree produces in vast abundance. There we ^ 
cover the same parts as in the annual plants ; two cotyli 
dones ; a cylinder, which attempts to Gx itself in the earti 
by the production of roots ; and an intermediate bud. TIm 
impulse once given to its developement, this seed, withij 
apparently feeble resources, will become in thp lapse o 
years and ages similar to that giant which produced it. Ii 
the leaves and buds consist the sources of its magnitude 
the former being under the necessity, on the one hand, d 
coming into contact with air, and on the other of establisln 
ing a communication with the soil, establish the action o 
vegetation. The first year passes on as in the annua 
plant, except that the parts of the tree are unfolded wid 
less rapidity, and that the buds present neither flowers 
6:uit, but a tree covered with scales. Upon the arrival 
winter the annual perishes, the tree loses only its leavi 
As soon as the season again becomes milder, vegetation 
which had been suspended, is renewed ; the buds insens 
bly expand, and the unfolding of new leaves gives a ne 
life to the plant ; each o£ these leaves is accompanied b] 
I its bud. Thus each successive season, producing a 
of foliage, which increases by a rapid geometrical progres 
sion, and an equal number of new buds, occasions the fen 
mation of a new body of ligneous substance, which ova 
lays the whole body, and thus forms the whole tree into 
kind of cone. 
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The whole mass of the wood is thas composed of thin 
inccessiye cones. They are easily perceived in many 
trees, and it is they which fonn those concentric cireles ob- 
fiervable in a trunk cut across. Each circle, depending 
Molly upon the increase caused by the return of successive 
leasons, becomes a sure testimony of the age of the tree. 
i* The principal part of our trees exhibits these laws of de- 
velopement The buds maybe more or less apparent ; and 
the scales which enclose them may be more or less nu-. 
inerous, being increased in number bin proportion to the 
greater sensibility of the organs they enclose. For a more 
•tore protection, the scales are often covered with glutin- 
ous or resinous exudations. But even with this safeguard, 
Ihe fostering hand of nature does not rest Thick furs are 
frequently interposed during the winter among the buds, 
tod are thrown over the tender shoots. 

By this means the buds remain safely upon the tree. 
We generally remark one which is a termination of the 
branch, and which will the following year prolong the 
branch in its original direction ; all the others are sekted 
at the axillce of the leaves. 

Trees present many peculiarities, which depend upon 
their woody state. The pith, which occupies the centre of 
young plants, disappears in trees. It is probable that, be- 
sides the increase in diameter which takes place externally, 
[Some peculiar operation goes forward in the inside, and that 
fthe soHd layers of wood compress the pith in such a wajf fts 
jl© leave scarcely any traces behind. Around it vegetation • 
is evidently maintained for a long time, as is shown by the 
green tinge which surrounds it. Larger and more obvious 
vessels are placed about it than elsewhere, and constitute 
what is called the ^tui m6dullaire by the French, i#ch 
there is reason to think is one ol^the most important acce•-^ 
sories of vegetation. 

VOL. V. 'IT 
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The wood does not at once arrive at that solidity wfaickJ 
it subsequently possesses, but acquires it by slow degreed 
from the centre to the circumference. For this reason im 
external layers are much less compact, and paler than tM 
internal ; they are called the alburnum. Dutrochet accooDB 
for this difference in the old and new layers of wood'wil 
his usual sagacity. He is of opinion that a portion of d 
sap, elaborated and sent downwards by the leaves uodfl 
the state of proper juice, is absorbed laterally by means 4 
the radiating vessel^r silver grain, and is gradually depi 
sited in the originally empty vessels of the wood ; thatth 
compactness and weight of wood depend upon these juiol 
so deposited, and not upon any constitutional difference! 
the wood itself; and that in certain trees, which are ifl 
markably light, as the poplar, no deposit, or scarcely aB| 
takes place. 

The bark also undergoes material changes inthecoini 
of time. The first branches which are produced are gree^ 
like the leaves ; their colour being occasioned by thetraoi 
parency of the epidermis, which allows the cellular tissufli 
or the parenchyma, to show through. By slow degrees tM 
epidermis thickens, and assumes a deeper colour, ttodll 
which appearance it is seen in the winter seajson. If iti 
raised up,, the green colour of the parenchyma is still mM 
fest enough beneath it The epidermis necessarily gi! 
way gradually to the growth of the tree, and splitti 
various directions is replaced by another; and by 
degrees new layers are formed, and burst in various 
tions. According to the nature of the plant the epi( 
also takes a variety of forms, sometimes forming the 
shapen knotty crust which is usually called bark, sometiiMi 
peeling off in thin layers^ and occasionally falling fromtihi 
parent tree in hard flakes. 

It is jprobable that the bark performs the same functioif 



BOTAWT. 267 

as the leaves, in the early state of the buds, and occasionally 
in all states. Otherwise it would not be easy to account for 
|the growth of cacti, euphorbias, some apocineous plants, 
&c. which are all destitute of leaves. In fine, the bark 
may be compared to a universal leaf, with one surface 

jonly. 

We have seen what ingenious methods nature adopts to 
iBcreen the buds from the rigour of winter ; but in countries 
•where there is no winter, no defence is requisite. These 
protecting scales diminish, therefore, by degrees, as we ap- 
proach the equator. In the trees which cover countries in 
such a latitude, the buds break forth at once into leaves and 
branches, without regarding the order of seasons. By this 
circumstance the apparent difference between trees and 
herbs is removed. 

In like manner, insensible gradations unite the herbs 
I which creep or trail along the ground, and those which 
carry their heads aloft in the air : the perennial and the 
annual vegetable. Some exist for two years. The stems 
of others perish every year, but their roots survive. Some 
under shrubs scarcely elevate themselves from the soil, yet 
their slender stems are formed of a firm and woody sub- 
stance. Next come the shrybs whose branched and en- 
tangled stems form bushes. Lastly are perfected the trees, 
^irhich, from possessing a stem scarcely loftier than the stat- 
ure of a man, finally dilate themselves till they become the 
giants of the forest. 

We have assigned, as the cause of increase in the bulk 

' trees, the communication which is established in their 
system between the leaves and roots. The reciprocity of 
<li8position of these two organs is so strong, that if a bit of 
a branch of any tree which is robust enough to bear the 
operation, be placed in the earth, it immediately makes 
good the loss it has sustained by being dissevered. It 
m3 
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presently produces fresh roots, and a new plant is formed. 
The advantage which is taken of this peculiarity of plants, 
to propagate them by cuttings or layers, is well known. 
But this is not all ; a hud separated from its parent, and 
inserted between the bark and the wood of another tree, 
soon establishes the requisite communication between it- 
self and the earth, and renders the tree which bears it 
similar in nature to the kind artificially inserted. Hence 
the origin of budding and grafting in horticulture. 

From these observations it has become evident that the 
life of a plant is a succession of several lives ; and that the 
greater proportion of its parts consists of an intermediate 
system, which only serves to maintain a communication i 
between the extreme points of the vegetable. If a tree is I 
destroyed by the ravages of time, its death can be only oc- i 
casioned by the destruction of the intermediate portions 
of its fabric, by which the channel of contiguous commu- ; 
nication is effectually interrupted. After such interrup- 
tion has taken place, the still surviving portions of the tree 
are capable of furnishing layers or cuttings, which will re- 
new the operation of vegetation with unabated vigour. 

The resources of nature are far from being exhausted 
by these apparent buds ; there exists throughout the vege- 
table system a creative and expansive power, which, ac- 
cording to circumstances, is able to operate in the develop©- 
ment of new buds, where none had been visible before. In 
fact, there is always an abundance of rudimentary buds 
dispersed among the substance of a tree, which are only 
called into actioa when the ordinary resources of nature 
begin to fail. They are frequently excited very long after 
the period which had been originally assigned for their 
appearance ; and even in places where no traces of them 
could have been expected to exist. Thus in all vegetables 
there appears to be as obvious a line of demarcation in the 
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system, at that point which is called the collax, whence the 
first ascending fibres direct their course upwards,,and the 
descending downwards. Buds are only produced by the 
former, and form no part of the economy of the latter. 
Yet it not unfrequently happens, that roots exposed in a 
proper degree to the influence of the air will form buds, 
and throw up shoots, in the same way as the branches. 
,£ven the leaves have, in a few cases, a similar power of 
producing buds, and consequently young plants. 

We have now seen that the growth of plants, and their 
increase in size, depend upon a peculiar internal move- 
ment, acting between the leaves and the roots. But in 
what way does it operate ? This is a problem which has 
exercised the ingenuity of all students of vegetable phy- 
siology, who have contrived theories innumerable to ex- 
plain the phenomenon Vhich is called the circulation of the 
sap. 

The great and almost impenetrable obscurity in which 
this subject is unavoidably involved, has occasioned much 
diversity of opinion among phytologists. Grew states two 
hypotheses, which he seems to have entertained at differ- 
ent periods, though it is not quite certain to which of them 
he finally gave the preference. In one of them he attri- 
butes the ascent of the sap to its volatile and magnetic na- 
ture, aided by the agency of fermentation ; but this hypo- 
thesis is by much too fanciful to bear the test of serious 
investigation. In the other he attributes the entrance and 
l^rst stage of the sap's ascent to the agency of capillary 
attraction, and accounts for its progre^ss as follows : the 
portion of the tube that is now swelled with sap, being 
surrounded with the vesiculcB of the parenchyma, swelled 
also with sap, which they have taken up by suction or 
filtration, is consequently so compressed, that the sap there- 
in is forced upwards a second stage, and so on till it reaches 
h3 
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the summit of the plants. But, if the vesiculflB of the pe» 
renchyma receive their moisture only by suctioil or filt» 
tion, it is plain that there is a stage of ascent beyond whick 
they cannot be thus moistened, and cannot, consequently^ 
act any longer upon the longitudinal tubes. The supposel 
cause, therefore, is inadequate to the production of tk 
effect 

Malpighi was of opinion that the sap ascends by meaiv 
of the contraction and dilatation of the air contained in thl 
air vessels. This supposition is perhaps somewhat man 
plausible than either of Gre w's ; but, in order to render the 
cause efficient, it was necessary that the tubes should bf 
furnished with valves, which were accordingly supposed? 
but of which the existence has been totally disproved bf 
succeeding phytologists. If the stem or branch of a pla* 
is cut transversely, in the bleeding season, it will bleed I 
little from above as well as from below : and if the stem rf 
any species of spurge is cut in two, a milky juice will exud* 
from both sections in almost any season of the year. AI* 
if a plant is inverted, tlie stem will become a root, andtl» 
root a stem and branches, the sap ascending equally vel 
in a contrary direction through the same vessels ; as ntff 
readily be proved by planting a willow twig in an invertd 
position. But these facts are totally incompatible with the 
existence of valves ; and the opinion of Malpighi is cob- 
sequently proved to be groundless. 

The next hypothesis is that of M. De la Hire, who 
to have attempted to account for the phenomenon by cobh 
bining together the theories of Grew and Malpighi Be* 
Ueving that the absorption of the sap was occasioned by As 
spongy parenchyma, which envelopes th6 longitudinal tubefl» 
he tried to illustrate the subject by means of the experimerf 
of making water to ascend in coarse paper, which it did 
readily to the height of six inches, and by particular maB* 



BOTANY. 271 

agement even to the height of eighteen inches. But, in 
order to complete the theory, valves, were also found to be 
necessary, ajid were accordingly summoned to its aid. The 
sap which was thus absorbed by the root, was supposed to 
ascend through the woody fibre, by the force of suction, to 
a certain height ; that is, till it got above the first set of 
valves, which prevented its return backwards ; when it was 
again supposed to be attracted as before, till it got to the 
second set of valves, and so on till it got to the top of the 
plant 

This theory was afterwards adopted by Borelli, who en- 
deavoured to render it more perfect, by bringing to its aid 
the influence of the condensation and rarefaction of the air 
and juices of the plant, as a cause of the sap's ascent And 
on this principle he endeavoured also to account for the 
greater force of vegetation in the spring and autumn ; be- 
cause the changes of the atmosphere are then the most fre- 
<[uent under a moderate temperature ; while in the summer 
and winter the changes of the atmosphere are but few, and 
the air and juices either too much rarefied, or too much con- 
densed, so that the movement of the sap is thus at least 
prejudicially retarded, if not perhaps wholly suspended. 
But as this theory, with all its additional modifications, is 
still but a combination of the theories of Grew and Mal- 
pighi, it cannot be regarded as affording a satisfactory so- 
lution of the phenomenon of the sap's ascent 

With this impression upon his mind, and with the best 
qualifications for the undertaking, Du Hamel directed his 
efforts to the solution of the difficulty, by endeavouring to 
account for the phenomenon from the agency of heat, and 
chiefly on the following grounds : because the sap begins to 
flow more copiously as the warmth of spring returns ; be- 
cause the sap is sometimes found to flow on the south side 
of a tree before it flows on the north side ; that is, on the 
m4 
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^Bide exposed to the influence of the sun's heat sooner 
on the side deprived of it ; because plants may be mad4 
to vegetate even in winter,«by means of forcing them s 
a hot-house; and because plants raised in a hot-housi 
produce their fruit earlier than such as vegetate in tb« 
open air. 

On this intricate but important subject, Linnieus appeail 
to have embraced the opinion of Du Hamel, or an opiniol 
very nearly allied to it, but does not seem to have strengtU 
ened it by any new accession of argument, so that noned 
the hitherto alleged causes can be regarded as adequate 
the production of the effect 

According to Saussure, the cause of the sap's ascent is 
be found in a peculiar species of irritability, inherent in tli 
sap vessels themselves, and dependent upon vegetable lift 
in consequence of which they are rendered capable ofl 
certain degree of contraction, according as the intend 
surface is affected by the application of stimuli, as well 
of subsequent dilatation, according as the action of t 
stimulus subsides : thus admitting and propelling the & 
by alternate dilatation and contraction. In order to gH 
elucidation to the subject, let the tube be supposed to col 
sist of an indefinite number of hollow cylinders, united 
to another, and let the sap be supposed to enter the 
cylinder by suction, or by capillary attraction, or by 
other adequate means ; then the first cylinder, being 
cited by the stimulus of the sap, begins gradually to cd 
tract, and to propel the contained fluid into the cylinder il 
mediately above it. But the cylinder immediately abovd 
when*acted on in the same manner, is affected in the 
manner ; and thus the fluid is propelled from cylinder- 
cylinder, till it reaches the summit of the plant. ' So all 
when the first cylinder has discharged its contents into 
second, and is no longer acted upon by the stimulus of tte 
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stpj it begins again to be dilated to its original capacity, 
and prepared for the introsusception of a new portion of 
fluid. Thus a supply is constantly kept up, and the sap 
continues to flow. * 

But Mr. Knight has presented us with another, which, 
whatever may be its real value, merits at least our par- 
ticular notice, as coming from an author who stands de- 
servedly high in the list of phytological writers. This 
theory rests upon the principle of the contraction and dila- 
tation, not of the sap vessels themselves, as in the theory of 
Saussure, but of what Mr. Knight denominates the silver 
grain, assisted perhaps by heat and humidity, expanding or 
condensing the fluids. On the transverse section of the 
trunk of woody plants, particularly the oak, they appear in 
the form of the radii of a circle, extending from the pith to 
the bark ; and on the longitudinal cleft or fissure of the 
trunk of most trees, but particularly the elm, they appear 
in the form of fragments of thin and vertical laminsB, or 
platss, interlacing the ascending tubes in a transverse di- 
rection, and touching them at short intervals, so as to form 
with them a sort of irregular wicker-work, or to exhibit 
the resemblance of a sort of web. Such, then, being the 
close and complicated union of the plates and longitudinal 
tabes, the propulsion of the sap in the latter may be easily 
accounted for, as it is thought, by means of the alternate 
contraction and dilatation of the former, if we will but allow 
them to be susceptible to change of temperature ; which 
susceptibility is proved, as it is also thought, from the fol- 
lowing facts : on the surface of an oaken plant that was 
exposed to the influence of the sun's rays, the transverse 
layers were observed to be so considerably aflected by 
change of temperature as to suggest a belief that organs 
which were still so restless, now that the tree was de|(1, 
eould not have been formed to be altogether idle while it 
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was alive. Accordingly, on the surface of the tnmk of an 
oak deprived of part of its bark, the longitudinal clefts and 
fissures, which were perceptible during the day, were found 
to close during the night. But in the act of dilating they 
must pass unavoidably on the longitudinal tubes, and conr 
sequently propel the sap ; while in the act of contractiof 
they again allow the tubes to expand and take in anew 
supply. This is the substance of the theory. 

But, in drawing this grand and sweeping conclosioi^ 
Keith has well remarked, that it should have been recol- 
lected, that change of temperature cannot act upon the 
transverse layers of a tree that is covered with its bark, in 
the same manner as it acts upon those of a tree that if 
stripped of its bark, or upon those of a plank ; and if it 
were even found to act equally upon both, still its action 
would be of but little avail. For, according to whatlai^ 
is the machinery of the plates to be contracted and dilated, 
so as to give impulse to the sap ? According to the alternate 
succession of heat and humidity ? But this is by much too 
precarious an alternation to account for the constant, td 
often rapid, propulsion of the sap, especially at the season 
of bleeding. For there may be too long a continuance of 
heat, or there may be too long a continuance of humidity; 
and what is to become of the plant during this interval of 
alternation ? If we are to regard it as happening only once 
in the space of twenty-four hours, as in the case of theoaij 
it can never be of much efficacy in aiding the propulsion rf 
tiie sap. But if we should even grant more, and admit tbe 
alternate contraction and dilatation of the vessels to be n 
frequent as you please, still their effect would be extremely 
doubtful, owing to a want of unity or cooperation in tlie 
action of different plates, or of different portions of the same 
plate. If heat, like humidity, entered the plant by the roo^ 
and proceeded gradually upwards, like the ascending aai^ 
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perhaps it might be somewhat efficacious in carrying a por- 
tion of sap along with it ; but as this is not the case, and as 
Ihe roots of plants are but little aiSected by change of tem- 
perature, while the trunk and upper parts may be affected 
considerably, it can scarcely be supposed that the action of 
the plates will be uniform throughout the whole plant ; or 
)rather, it must be supposed, that it will often be directly in 
opposition to that which is necessary to the propulsion of 
the sap. But, admitting that the sap is propelled by the 
agency of the plates in question, and admitting that it has 
been thus raised to the extremity of the woody part of the 
plant, how are we to account for its ascent in such parts 
as are yet higher ; the leaf-stalk and leaf, the flower-stalk 
imd flower ; as well as in the herb also, and in the lofty 
palm, in which no such plates exist ? Here it will be ne- 
cessary to introduce the agency of a new cause, to com- 
plete the work that has been thus begun, and of a new 
set of machinery to supply the deficiency or absence of the 
Boachinery that has been already invented. 

How unsatisfactory the best of these theories is, must be 
self-evident, even to persons unacquainted with the struc- 
ture of vegetables. Du Petit Tliouars has, therefore, pro- 
posed a new hypothesis, which to us seems by fax the least 
objectionable* He dismisses the question cf the mechanical 
action by which the motion of the sap is maintained ; think- 
ing, with much justice, that no principle of physics, with 
which we are acquainted, is sufficient to explain it ; and he 
therefore attributes the mere motion to an inherent power, 
with which nature has been pleased to endow vegetables. 
But the cause of the renewal of its motion in the spring, 
after remaining in a quiescent state for several months, he 
ascribes to the necessity of maintaining a perfect equi- 
librium in the system of a plant So that, if a consumption 
of sap is produced at any given point, the necessity of 
u6 
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making good the space so occasioned, consequently throws 
all the particles of sap into motion, and the same effect will 
continue to operate as long as any consumption of sap takes 
place. The first cause of this consumption of sap he de- 
clares to be the developement of the buds, and already 
formed young leaves, by the stimulating action of light and 
heat, but particularly of the latter. As soon as this deve- 
lopement occurs, an assimilation and absorption of sap is 
occasioned, for the support of the young leaves ; a vacancy 
in the immediate vicinity of the leaves is produced, and 
motion immediately takes place. 

We will not occupy ourselves with an explanation of tbc | 
cause of the descent of the sap: gravitation will serve the \ 
purpose, in the room of a more plausible conjecture. 

But, notwithstanding all the differences which exist 
among trees, they approach each other by insensible de- 
grees ; and yet they individually retain a peculiiu- set of i 
characters, and a physiognomy, which botanists call habit, 
that renders it easy to distinguish them at great distances; 
and more easy to eyes habituated to the sight of them, by 
practice and long familiarity, than by the aid of theory. 

Hot countries are beautified, however, by a description 
of trees, the differences of which are exhibited in an unusual 
degree. In these regions exist the palms, that patriciin 
order of plants, as LinnflB us termed it, which supports an 
umbrageous undulating tufl of huge leaves, seated on the 
summit of a lofty columnar trunk. Here you have no 
longer an infinite division of branches, as in the trees of 
Europe, but a trunk of the greatest possible simplicity, 
covered with rigid scales, or marked by distant circles. If 
an observer notices a considerable number together, of dil^ 
fcrent ages and sizes, he will perceive that the smallest and 
the youngest are entirely the same as the largest, except in 
dimensions. They possess an equal quantity of leaves, their 
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trunks are of equal diameter, and they differ only in stature. 
Carrying observation yet farther, it will be found that the 
trunk is not formed, as in European trees, of concentric 
circles of wood, but that it is formed by the assembly of a 
vast number of parallel fibres, which extend from the roots 
to the summit, and every one of which has its communica- 
tion with a leaf. No trace of pith is discoverable in the 
centre, nor of liber or bark in the circumference ; but the 
irhole body of utricular or parenchymatous matter exists 
dispcrBe(^«Lmong the fibres. 

To understand this peculiar manner of growth, recourse 
must again be had to the seed, and to its germination. This 
is easily examined, tiie seed of the palm-trees being often 
among the largest in nature. The part, however, by which 
reproduction takes place, is wonderfully small for the size 
of the seed ; and lies hidden in a peculiar substance of 
great dimensions, which is called the albumen. 

This embryo is oblong, and manifests no trace of division, 
or of separation, at either extremity. As soon as the period 
of germination arrives, the exterior extremity elongates 
and opens, producing a kind of sheath, from the base of 
which descends a root, and the other extremity of which 
is always retained in the albumen. This sheath encloses 
a second, which is rather longer ; a third appears, becoming 
yet longer and longer ; from one of the sides of the next is 
tinfolded a kind of plaited leaf. Following each other in 
succession, the one from the bosom of the other, they at 
length assume the appearance of the adult leaves, differing 
from them only in dimensions. The parts of the leaves, 
continually dilating, expand, and throw off the scales which 
first appeared ; and this centrifugal dilatation goes on till 
a sort of foundation is laid, which is incapable of growing 
iti any direction except in breadth. Roots go on increasing 
under ground. Finally, a kind of base is formed, of a far 
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more considerable diameter than the future trunk, or stipes; 
which then shoots upwards, and increases regularly in 
dimensions, by the successive developement of leaves. 
These are enclosed, one within the other, in a peculiar 
manner, and constitute a bud of a particular description. 
Each has a tendency to rise to a fixed height above that 
which contained it ; the old leaves, as they complete their 
functions, either fall off wholly, leaving only a scar behind, 
or partially, still continuing to clothe the stem with their 
remains. As soon as this stipes, or trunk, has inquired a 
certain elevation, bunches of flowers make their appear- 
ance in the axillcB. Sometimes they expand among the 
leaves, as in the date and cocoa nut ; sometimes they ap- 
pear firom the stem, as in the areca nut Although they do 
not appear till the trees have acquired maturity, they are 
formed long before. Traces of them may be discovered 
among the first leaves which are developed ; but vegetation, 
powerfully attracted upwards by the summit, gives them 
no leisure to unfold themselves, till some check is given to 
the increase of the tree. 

We have seen that a section of a dicotyledonous tree 
presents a series of concentric circles, which are, in fact, 
the register of its life. The scars or the scales of palms 
offer a similar, and not less certain, chronology of their 
past existence ; and if you search the interior of their bud, 
or, as it is often named, their cabbage, which is one of the 
most delicate of foods, you will find that it is equally easy 
to read its future history. You will there find, without the 
aid of glasses, flowers and leaves already formed, which 
will not be finally produced till several years subsequently 

For example, in a speciep of euterpe, found on the Is- 
land of Bourbon, the flowers are visible eight years before 
they are expanded. The summit is formed of twelve leaves, 
each supplied with a bunch of flowers in its axilla. These 
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leaves only expand each year, so that four years will hava 
elapsed between the expansion of the first flowers and of 
the last, although even the former were discoverable four, 
and the latter eight, years previously. 

Here, then, we have a mode of germination and deve- 
lopement v^ry different from those of European plants. 
It is not, however, peculiar to palms ; but is found, at least 
in an analogous manner, in a great number of the herbs 
which are natives of our latitudes. Only hot countries pro- 
Aice other trees with a similar peculiarity of organization. 
These differences have given rise to the establishment of 
two great divisions in the vegetable kingdom. Those 
plants of which we first treated are called dicotyledons, 
on account of the two lobes or cotyledons of their embryo ; 
those which have been last under discussion are named 
monocotyledons, their embryo being provided with one 
cotyledon only. 

If it were necessary to have recourse to an examination 
of the seed, whenever it was necessary to ascertain to which 
of these two great divisions a given plant belonged, few 
persons would be found who possess either the patience 
or opportunity required for ascertaining what is often a 
very minute point But, fortunately, this division, which 
is founded in nature, possesses many external characters, 
which are quite as available as those of the seed. Before 
explaining them precisely, we will place two common plants 
wider examination. 

The first is the common onion. The seed of this plant, 
like the palm, but of much smaller dimensions, consists of 
*n elongated simple embryo, placed in the midst of albu- 
men. Its extremity, which is protruded by germination, 
becomes longer. One end becomes thickened, and buriee 
itself in the soil, whence proceeds the root ; the other end 
is elevated, and bears the seed, like a little cap. Present- 
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ly a green, colour pervades it, and we can no longer 
doubt that it is a genuine leaf. A little above the root is 
a small lateral slit ; from this a second leaf is produced, a 
third follows, and so on. Each is enclosed within the other, 
as in the palm ; and, like it, they all direct their effbrts to 
produce a kind of base ; by these means the dilatation of the 
root takes place ; and, the centre constantly forcing the interi- 
or outwards, a true onion is at last the consequence. The 
leaves, withering up as soon as they have performed their 
functions, perish, and leave behind them nothing but their 
fleshy sheaths, the most exterior of which wither and perish 
also ; the interior retain their fleshy and swollen habit. As 
soon as the period of fructification has arrived, a simple 
leafless stipes is elevated from the centre of the root, and 
puts an end to the existence of the individual, except when 
buds exist among the leaves and give birth to what are call- 
ed oflsets. 

The second example, which is equally familiar, shall be 
that of wheat The valuable seed which is borne by this 
herb is, like that of the onion and the palm, formed of al- 
bumen, which is what we know under the name of flour, 
and of an embryb, which reposes at its base. The latter is 
a little different in figure from the two others ; but, like 
them, it gives rise to a sheath, out of which in succession 
scales and then leaves arise. At the base of each sheath 
or leaf, in the inside, is found a bud, which is speedily de- 
veloped, and contributes to form the tuft of herbag'e, under 
which appearance the plant is seen in its earlier stages. 
But, as soon as the flowering season arrives, a stem of & 
particular description is produced. Each leaf becomes se- 
parated from that which is next it by a considerable space; 
these spaces are hollow, and partitioned off by a particular 
kind of division. This kind of stem is called a cidm. It m 
now obvious that there is something peculiar in the Tn^nwgf 
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of growth of the monocotyledons, which distinguishes them 
from dicotyledons. The leaves, however, offer marks of a 
more decisive kind, ^e have already seen that, in dico- 
tyledonous plants, the nerves of the leaf resemble a sort of 
network, hut in monocotyledons they have a parallel and 
rectilinear direction, passing without interruption from one 
end to the other ; that is to say, those fibres which are 
nearest the^principal rim run alongside it as far as the tip, 
where they are lost in the margin ; and all the fibresjaffect 
the same direction. Hence the almost constant elongated 
fomi of their leaves, which are in some sorts comparable 
to the blade of a sword, being broadest at the base, and 
terminating in a point. You rarely can perceive the cren- 
stores, or denticulations, or lobes, which are so common in 
the leaves of dicotyledons. 

The flowers also offer some aid jn distinguishing these 
two great classes from each other. The number of parts, 
which is so variable in most plants, appears almost fixed in 
monocotyledons. Every organ of fructification is arranged 
in a ternary mode, simple or double, or multiple. Dico- 
tyledonous plants are much less constant ; nevertheless, 
the number ^ve^ simple or multiple, is more commonly pe- 
culiar to them than any other number. It is extremely 
difficult to assign a cause for this peculiarity : perhaps it is 
to be sought in the manner in which the fibres first proceed 
from the parent embryo. 

Having thus examined the progress of developement in 
the internal parts of a plant, and considered them with re- 
lation to their functions, we will conclude the subject of 
Vegetable Physiology by some remarks upon their varia- 
tions. We have already seen, that the constituent parts of 
plants are, cellular tissue, woody fibre, and spiral vessels. 

The CdLvkar Tissut consists of fine and membranoua 
utricles. Individually, they resemble oblong bladders in«> 
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flated in the middle, as in the case of some plants ; or 
ciicular or hexagonal cells, as in the case of others. Col- 
lectively, they have been compare^to an assemblage of 
threads of contiguous bladders or vesicles, or to the bubbles 
that are found on the surface of liquor in a state of fermen- 
tation. 

But this description is applicable to them only as they 
occur in herbaceous plants ; though in either case they are 
not always of the same figure, in all the different parts of! 
the same plant. In the leaf-stalk of the artichoke, for ex- 
ample, their diversity of figure is veiy conspicuous, pre- 
senting, in their firee and uncompressed state, whether aA 
a horizontal or longitudinal slice, a beautifiil assemblage of 
hexagonal cells ; but in their crowded and condensed state^ 
as they approximate the longitudinal fibres, an assemblage 
of tubular threads, successively inflated and contracted* 
In woody plants their diversity of figure is still greater, al 
must appear evident if it is but recollected that they com 
stitute not only the bags or bladders of the cellular integiH 
ment and pith, and of the pulp of the leaf and fruit, but also 
the very fabric of the divergent layers themselves ; 
suming a peculiarity of aspect, according to the degree o( 
compression they sustain from other parts ; or according 
the degree of induration they may have undergone, ascends 
ing progressively, from the succulent texture of the pal| 
and pith to that of the firm and perfect wood. 

The structure of the utricles of the tree is also said to bl 
different from|[that of the utricles of the herb ; the fomor 
being composed of a single membrane, and the latter of a | 
double membrane. Senebier is, however, of opinion, that 
they consist of a double membrane in both cases, thou^ 
not so conspicuous in the one case as in the other, owing to 
the more compact and condensed texture of the wood. 
However, they are all mutually connected with one another. 
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and also with the other vessels of the plant; which double 
union is rendered evident by means of coloured injections, 
or rather by means of the absorption of coloured infusions 
firom which the utricles, as well as the longitudinal tubes, 
always receive a tinge. But in the petals, stamens, and 
pistils, they do not seem to be connected with the longitu- 
dinal vessels, as in the other parts of the plant ; and perhaps 
they are also somewhat peculiar in their organization, as 
may be inferred firom the following fact, namely, that the 
white and milky juice with which they are filled in the stem 
and branch of the fig does not ascend above the peduncle. 
In the pith they are generally larger than in any of the 
other parts of the plant ; and in plants firom which part of 
the trunk has been cut off, it has been remarked that they 
.beccMne altogether larger and more inflated than in plants 
of the same species that have not been so treated ; which 
enlargement is perhaps to be accounted for fi'om the su- 
perabundance of sap that now pervades them, in conse- 
quence of the diminished bulk of the vegetable. Senebier 
speaks of other utricles, distinct from those of the paren- 
chyma, by which he means the pulp or pith, but without 
saying any thing explicit on the subject, and without repre- 
senting them as different in form. 

The woody fibre is made up of tubes of two kinds, which 
have been distributed into large tubes and small tubes. 
The large tubes are distinguishable by the superior width 
of the diameter which they present, on the horizontal sec- 
tion of the several parts of the plant 

In herbaceous plants they are represented, by M. Mir- 
bel, as being always found in the centre of the longitudinal 
fibres ; while in woody plants, they are often dispersed at 
random; though they occasionally form regular groups, 
which are sometimes concentric circles, constitutmg the 
piincipal mass of the ligneous layers. They are generally 
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to be found in great abundance surrounding the mednllarf 
caaal. They are found also in the bark, and are capable 
of being traced, from their origin in the extreme fibres of 
the root, to tiieir termination in the extreme summit of the 
^lant; unking in the body of the root, traversing the 
collar, penetrating and ascending the stem in a parallel 
direction, separating and entering the branches, buds, and 
^otstalks ; separating again, and distributing themselres 
m smaller bundles, so as to form the nerves and veins of 
the leaves and petals, the slender fibres of the stamens 
and pistils, and the firm and woody fibres of the &uit 1b 
the lichens, fiici, and fungi, no large tubes are discoverable^ 
even with the aid of a microscope ; though in the trans> 
verse section of most other plants they are visible widuHit 
R microscope. 

The simple tubes, which are the largest of all the large 
tubes, are formed of a thin and entire membrane, without 
Rny perceptible description of continuity, and are found 
chiefly in the bark, though not confined to it, as they are 
to be met with also both in the alburnum and matured 
wood, as well as in the fibres of herbaceous plants. But 
they are particularly conspicuous in the stem and other 
parts of the different species of euphorbia and periploca; 
Rnd in all plants, in general, containing thick and resinous 
juices, known by the name of the proper juices, to the 
ready passage of which their great width of diameter is 
weU adapted. Sometimes they are distinguishable by 
their colour, which is that of the juices contained in the% 
being white : as in euphorbia; or yellow, as in celandine; 
•or scarlet, as in piscidia erythrina. In this plant they are 
united in bundles, but are detachable from one another by 
means of being steeped for a few days in spirit of turpen- 
tine, when they become altogether colourless and transi' 
parent, because the resinou«r matter which they containfld 



BOTANT. 28$ 

iias been dissolved. Senebier says tbey retain their cylin* 
drical form even in their detached state ; and if so, the 
xaembrane of which they are composed must be very 
strong. The porous tubes resemble the simple tubes in 
their general aspect ; but differ from them in being pierced 
with small holes, or pores, which are often distributed in 
regular and parallel rows. They are found in most abun- 
dance in woody plants, and particularly in wood that is 
firm and compact, like that of the oak ; but they do not, 
like the simple tubes, seem destined to contain any oily or 
resinous juice. 

The spiral vesada are fine transparent and threadlike 

substances, occasionally interspersed with other tubes of 

the plant ; but distinguished from them by being twisted 

from right to left, or from left to right, in the form of a 

cork-screw. They occur in most abundance in herbaceous 

plants, particularly in aquatics ; but they are also to be 

met with in woody plants, whether shrubs or trees. If the 

stalk of a plant of the liliaceous tribe, or a tender shoot of 

the elder, is taken and partly cut across, and then gently 

broken or twisted asunder, the spiral tubes may be seen 

with the naked eye, uncoiled somewhat, but remaining 

still entire, even after all the other parts have given way ; 

and, if the inferior portion of the stalk is not very large, it 

may be kept suspended for some considerable time merely 

by the strength of the tubes, which though now almost 

entirely uncoiled, by means of the weight they support, 

will, when they finally break, suddenly wind up at each 

extremity, and again resume their spiral form. 

Grew and Malpighi, who first discovered and described 
them, represented them as resembling in their appearance 
the trachea, or windpipe of animals, and designated them 
by the same term; an apellation by which they are still 
very generally known. Du Hamel endeavoured to convey 
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an idea of their form, by comparing it to that of a piece 
riband rolled round a small cylinder, and then gently pulled 
off in the direction of its longitudinal axis. The figure of 
the riband becomes thus loosely spiral. This is a veiy 
good illustration of the figure of the spiral tubes in their 
uncoiled state, but it does not represent them very cor- 
rectly as they exist in the plant But the best illustration 
of this kind is perhaps that of Dr. Thomson^s. Take a 
small cylinder of wood, and wrap round it a piece of fine 
and slender wire, so as that the successive rings may toach 
■one another, and then pull out the cylinder. The wire, ss 
it now stands, will represent the spiral tubes as they exist 
in the plant And if it is stretched, by pulling out tJie two 
extremities, it will represent them in their uncoiled state 
also. But, although the spiral tubes are to be met with in 
almost oil plants, they are not yet to be met with in all the 
difierent organs of the plant ; or, at least, there are organs 
in which they occur but rarely, or in very small numbers. 
They do not seem to occur often in the root ; or,, at 
least, they are not easily detected in it. Grew and Mal- 
pighi do indeed represent them as occurring often in the 
root, the former referring for examples to the roots of plants 
in general, and the latter to those of the asparagus, pop- 
lar, convolvulus, elm tree, and reed ; " all of which,*' Keith 
says, ^ I have examined with great care, without being 
able to discover any spiral tubes. Senebiersays he found 
them in the root of the balsams and thorn-apple ; in ex- 
amining which I was equally unsuccessful as in examin- 
ing the former. I cannot, however, doubt the accuracy of 
th<e observations of the above phytologists, and can only 
set down my own want of success in discovery to the score 
of some defect, either in the specimens examined, or in 
my mode of examination. Indeed, the only it>ot in which 
I have ever found them, after examining a very considen- 
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iHAc number, is that of the common garden lettuce, known 
I by the name of cos lettuce. Having taken the root of a 
plant that was just putting out its flowers, and stripped it 
of its bark, I then cut it partly across, about the middle of 
its length, and broke the remainder of it gently asunder. 
On examining the surface of the fracture with the micro- 
scope, fragments of spiral tubes were |ieen projecting from 
it near the centre. They did not seem very tenacious of 
their spiral form ; and when once uncoiled did not readily 
resume it." 

The spiral threads are to be found also in the stem and 
branch, but not in all parts of them ; or at least not in all 
periods of their growth. It seems very doubtful whether 
they exist at all in the bark. Daubenton professes, indeed, 
to have seen them in it, but no one else ever has ; so that 
we are, perhaps, sufficiently well warranted in entertaining 
our doubts. It seems also very doubtful whether they exist 
in that part of the stem which consists of matured wood, 
though Daubenton professes to have seen them in the wood 
of cedrela; in which case he does not altogether stand 
alone ; as they are represented both by Grew and Hedwig, 
as visible also in the wood. But tlley have not been found 
in the matured wood by any other vegetable anatomists; 
Du Hamel never met with them in any of the woody parts 
of woody plants, except in the young and herbaceous 
branches. Mirbel expiresses himself to the same effect 
; And Mr. Knight, who has examined the subject perhaps 
still more recently, could not detect them in any of the 
pennanent parts of such plants, except in the annual shoot 
Keith's observations on this subject have had nearly a sim- 
ilar result Among many subjects of examination he men- 
tions only the elder, wiUow, hawthorn, cheny, and eJm 
tree. In the three former he found them only in the an- 
QUal shoot, situated immediately without the pith, or rath- 



UOO NATURAIi HISTORT. 

er imbedded in the alburnum ; though in the elder some a 
them seemed to be imbedded even in the pith itself, h 
the cherry he found also a very few, similarly situated, ii 
the branch of two years old ; but none in wood older thaa 
that And in the elm tree he has thought he had discover- 
ed them even in the matured wood. Having placed under 
the miscroscope a vgry thin slice, taken from apiece of tlie 
trunk of an elm tree, that had been felled at least six ff 
seven years, he thought he was able to trace the remaid 
of the spiral tubes. The slice was taken from the surface 
of a longitudinal section passing through the centre of tk 
trunk, and clear of divergent layers ; and the tubes seeffl- 
ed to appear most distinct when the slice was so placed tf 
to present their longitudinal dimensions to the light Tbi? 
seem to resemble ribands wrapped ^irally round a cylind^t 
ratiier than to form separate vessels, which correspowb 
very well to their appearance, even in the succulent p«* 
of many plants, as described by Knight Some of th* 
seemed even[separate and entire. And yet, upon repeatrf 
observation, he has not been able to satisfy himself eutiiely 
on this point ; but he has stated the case circumstantial^t 
as being the probable means of inducing some one to tab 
up the subject, who may be more felicitous* in his invesfr 
gations. It cannot be said to be a vain or fruitless inquiry; 
for as they are known to have existed at least in the te^ 
der shoot, it will follow that they must exist, in one sla?» 
or other, in the matured wood also. And if their s^ 
form is there obliterated, under what other aspect do thef 
now appear ? It seems certain, from the observations* 
Hedwig, that they assume a different figure in differed 
stages of the plant's growth. In the peduncle of the at 
chicum autumnale, the rings of the tubes are closer whfli 
it begias to appear above ground, than at the time of flo*" 
«ring, from which he concludes that they are at length ev* 
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Ikirely obliterated, and the tubes converted into woody fibre. 
But sometimes it is difficult to detect them, even in the 
young shoot; though they are generally to be observed by 
breaJdn^ it gently asunder, and then examining the surface 
of the firacture with a microscope. In this case they appear 
in small fragments, prelecting from the surface, and some- 
what uncoiled ; but if the shoot is split longitudinally, a por- 
tion of them will sometimes be found extended longitudi- 
nally on the surface of the fissure in an uncoiled state. 

In the stem and branches of herbaceous plants, they are 
generally discoverable, without much difficulty, accompa- 
nying the longitudinal fibres, and forming part of the bun- 
dles. Keith has found them in the stem and branches of 
the burdock, even in winter, when the Segments of the 
mature plant had become quite indurated by means of their 
exposure to the weather. 

They are also very easily detected in the footstalk, both 
of the leaf •and flower, accompanying, or rather seeming 
almost entirely to compose, the bundles of longitudinal fi- 
bres. This may be well exemplified in the leaf-stalk of 
the artichoke, when young and fresh, in the fibres of 
which they are not only remarkably large and distinct, 
but also remarkably beautiful ; some of them exhibitihg in 
their natural position the appearance of spiral coats, 
investing interior fibres, rather than forming a distinct 
tube, and seeming when uncoiled to be themselves formed 
of a sort of net-like membrane. 

They are discoverable also in the leaf, though not quite 
80 easily detected as in the leaf-stalk. But if a lea£ is 
^ taken, and gently torn asunder in a transverse direction, 
fragments of the spiral tubes will be seen projecting from 
the torn edges, and generally accompanying the nerves. 

They are also to be found both in the calyx and corolla, 
but not so generally as in the leaf, on which account some 

VOL. V. W 
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botanists have decided rather too hastily with regard to^ 
their noneidsteiice in. these parts of the flower. Mirbel 
says, no trachete are to be found in the calyx nor in the 
corolla, except in the claw. But Keith has found them 
most unequivocally in the calyx of scabiosa arvensis, like- 
wise in the expansion of the corolla of the same plant, 
also in the calyx, both proper and common, of dipsaco^ 
sylvestris, and in the corolla of the honeysuckle, in whici 
they appear to be placed within the nerves, or at least U 
be closely united to them. 

In the other parts they do not seem to occur frequentlft 
or at least it is difficult to detect them. Malpighi repre* 
sents them, indeed, as occurring in the stamens, but Keith 
was not fortunate enough to meet with them in the sta« 
mens of any flower he examined. He looked for thenl 
also in the style of many flowers, and found them in thai 
of the honeysuckle only. 

According to the observations of Grew and M alpig^ 
they are to be met with both in fruits and seeds ; thoa^ 
Hedwig says they are not to be seen in the cotyledo] 
except during the process of germination, and that only b 
means of their being moistened with some coloured infil 
sion. But Geertner says they are conspicuous in the thin 
ner cotyledons, even before germination takes place ; 
Reishel is said to have detected them even in the plumek 
and radicle. 

But, in whatever part of the plant they are found to 
ist, they are always endowed with a considerable degrd 
of elasticity, as has been already noticed. For thoog 
they are forcibly extended, so as wholly to undo the spirei 
they will again contract, and resume their former figurl 
when the extending cause is withdrawn ; and if they 
even stretched till they break, the fragments will agd 
coil themselves up as before. It has been said, howevd 
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Hiat those of thebatomusumbellatus, if once uncoiled, will 
contract again no more. But this is true only when they 
are stretched to a great length. For when they are stretch- 
ed gently and moderately, they will again contract, as has 
been proved by experiment 

Malpighi, in the course of some observations on the spi- 
ral tubes during the winter season, fancied he had per- 
ceived a sort of vermicular and spontaneous move- 
ment in them. But he thought he saw this movement 
only once, and as it has never since been seen by any sub- 
sequent observer, it appears that we must be content to 
at it down to the score of microscopical deception, or to 
the effect of the atmosphere upon the tubes when exposed 
to its action. 

We have now run over the differences of the most im- 
portant kind, by which the functions of what Darwin not 
inaptly called the viviparous system of vegetation are af- 
fected. Let us now proceed to consider the nature and 
destination of the oviparous system, or of the parts of re- 
production by seed. As the former depend upon internal 
organization, so do the latter upon external peculiarities. 

Hitherto we have scarcely spoken of the flower ; that 
brilliant ornament of plants, which attracts admiration by 
the splendour of its colours, and the delicacy of its texture, 
by the delicious perfume which it exhales, and by the won- 
derful mechanism with which it is constructed. Its base, 
.which acts as an external envelope, is ordinarily of a 
green colour, and is called the calyx. The next enve- 
lope, which is the most striking, as it is in it that the beau- 
ty of the flower resides, is the corolla. Then succeed the 
stamens, which are generally delicate threads, terminated 
by a dilatation of a particular nature ; and the pistillum, con- 
sisting of ovarium and stigma, which in time becomes the 
fruit. These parts generally exist all in a single flower, 
n2 
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which is then tenned complete ; if a part of the memben 
is absent, the flower is tenned incomplete. Each organ is 
susceptible of an infinite variety of combinations andmod^ 
ifications in form, in number, in station, in proportion, or in < 
structure, which give rise to the smaller divisions of vege- 
tables called genera. These will be noticed hereafter. 
The functions only of the organs are to occupy our atten- 
tion while treating of Vegetable Physiology. 

The most easy to observe is the corolla ; which is com- 
posed of one or more pieces called petals ; in the former 
state it is monopetalous, in the latter polypetalous. The 
petals are either equal or unequal in their form or insertion, 
whence corollas are either regular or irregular. 

The stamens appear, from their position, to bear a direct 
relation to the corolla ; thus, in almost all monopetalous 
flowers, they originate from the corolla itself; but inpoly- 
petalous flowers this more rarely happens : then, however, 
they maintain so many relations with the petals, being 
alternate or opposite to them, and equal or double or mul- 
tiple in number, that it is impossible to doubt of the strict 
alliance by which they are connected. The calyx has a yet 
more strict analogy with the corolla, the divisions of which 
are almost always equal in number to those of the calyx, 
and alternate in insertion, especially when the corolla arisee 
immediately from the calyx. It often happens that it ansee 
from a particular place which is called the receptacle. 
These three parts, then, have a great analogy with each 
other ; so that one does not vary in the number of its divi- 
sions, without affecting the two others by the change. They 
are themselves, however, subordinate to the pistillum. 

There is generally only one pistillum in flowers ; occa- 
sionally two or more : but these variations in number are 
independent of the other organs. The ovarium has thent 
more obvious relation : it is seated in the centre of the 



BOTANY. 293 

flower, at the bottom of the calyx, to which it is attached 
by its base ; sometimes a cohesion takes place between the 
sides of the calyx and ovarium, which latter then appears 
to support the flower like a footstalk. From these two 
modifications arise those two important distinctions among* 
plants, of ovarium superius, or separate from the caljrx, 
and ovarium inferius, or adhering to the calyx ; differences 
which are of extreme importance in characterizing many of 
the most natural of the systematic combinations of modem 
botanists. 

In some flowers the corolla disappears, or is not developed ; 
in others the calyx seems to be wanting. A disquisition 
has arisen, touching this fact, as to what name ought to be 
applied to the envelope of a flower when one envelope only 
is present By whatever name this single envelope may be 
called, it bears the same relation to the other parts as the 
calyx an4 corolla when both are present ; it is in some 
cases itself almost obliterated, and there are some flowers 
which consist only of stamens without corolla, and which 
are then called naked. 

When both calyx and corolla exist together, or one of 
them only, another set of organs occiELsionally disappears, 
namely tlie stamens, and then the pistillum is found alone 
in the centre ; but in this case it always happens that, either 
upon the same plant or upon a diflerent individual, flowers 
exist which contain stamens only, and no pistillum. Some- 
times both organs are developed without covering, and 
separate from each other. However these two parts may 
be separated from each other, they always appear at the 
same period of time, and no instance has been found of a 
perfect plant in which both organs do not coexist. 

It appears, therefore, that the stamens and the pistil are 
the oidy essential parts of a flower; a fkct which is not 
sarpribriag as fiu* as the pistil is concerned, because we have 
n3 
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seen that it contaitis the rudiments of the future progeny. 
But what manner of influence is exercised by the stamens? 
If we examine them, we shall find that they have a similar 
structure : we shall see that they consist of two parts, the 
upper resembling a little bag, generally yejlow, and always 
divided into one or two cells, which contain a kind of pow- 
der, and the lower resembling a threadlike stalk to the 
former. The former is called the anther, and the latter the 
filament The powder which it contains, examined through 
a microscope, consists of granules, varying in size and form 
according to their species, and sometimes so remarkably 
that it is often possible to distinguish genera by the inspec- 
tion of the granules only. Thrown into water they swell, 
and eventually burst, emitting a peculiar fluid which resem- 
bles vapour. The name given to the granules is pollen. 

From the combination of these observations, we come to 
an important discovery ; we perceive that the petals, with 
the brilliant tints of every colour in the rainbow, are in fiict 
the curtains of the nuptial bed of Flora, within the protec- 
tion of which the mysteries of generation are accomplished. 
We have, therefore, sexes in plants ; these, indeed, appear 
almost indispensable. In most animals they are separated ; 
but in vermes we see them confounded, and at length dis- 
appear entirely. The want of the power of motion in vege- 
tables renders their union in one individual of great import- 
ance. But, as if the resources of nature were illimitable, 
they are in some cases separated upon the same tree, or 
upon different trees, and the agency of the wind or of 
insects is requisite to enable them to accomplish their 
destiny. 

The relation, therefore, of the stamens to the pistiniim 
gives rise to some fiirther considerations. When they are 
united in one flower, the flower in that case is called he^ 
aaphrodite; if they are in separate flowers, it ia dedin- 
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cos ; it is monoecious when the male and female are pres- 
ent in different flowers of the same individual ; dioecious 
if in flowers of diflerent individuals. Some plants have 
male and female flowers mixed with such as are herma- 
phrodites ; then they are called polygamous. 

The pistillum oflers a multitude of most important cha- 
racters. Its ovary is terminated by one or several styles, 
and each of the latter has one or more stigmata. The 
ovarium either contains only one rudiment of a seed, 
called an ovulum, or several, and is divided internally into 
one cell or many. 

The fruit, which is the necessary consequence of the 
ovarium, is generally like it in the number of its parts ; the 
occasional abortion of some one of the latter is the only 
way in which the number of parts is smaller in the fruit 
than in the ovarium. The form, the texture, and the vol- . 
ume of fruit, give rise to an infinity of differences. Thus 
one sees, on the one hand, soft pulpy fruit, and, on the 
other hand, nuts, the shell of which is hard as wood itself. 
The manner in which the seeds are attached is also sub- 
ject to variation, for they either proceed from a central 
receptacle, or from the paries of the fruit. The point 
from which they proceed is, in all cases, called the placen- 
ta. This organ is of great importance ; for it is not only 
the medium through which the fecundating effluvia of the 
poUen is communicated to the ovula, but also through 
which the juices are elaborated, which are required for 
the developement of the embryo. It may be compared to 
the placenta of animals. 

The position of the embryo, with relation to the fruit, is 
also a point of importance. Thus the axis of the seed may 
be parallel with the axis of the fruit, and fixed by the basis, 
.which is the most natural position ; then the seed is called 
jerecU It may become horizontal ; or, being affixed to the 
Hi 
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summit of the cell, it may become inverted ; it is in the 
latter case said to be pendulous. For various modifications 
of the position of the seed, see Seed, under Pube Botant. 

Each seed may be considered as an insulated individual; 
for nature has prepared them for separation from their 
parent without inconvenience. Their interior consists of 
a substance of various degrees of texture, which is called 
the albumen, and of the fleshy body already mentioned as • 
the seminal embryo. The albumen may be absent, the 
embryo must be present The coat of the seed consists 
of two layers the interior of which is much more membra- 
nous than the exterior. 

But now arises a problem in vegetation which it is veiy 
important to resolve. Whence is the origin of the flower ? 
LinnsBus has offered an explanation, which he considered 
capable of meeting every difficulty, and which he borrowed 
from Csesalpinus. According to these two authors, the 
flower is only a manifestation of the interior of a plant 
The epidermis and cuticle give rise to the calyx, the fibre 
to the corolla, the woody fibre to the stamen, and the pith 
to the pistillum. This last part is the most essential, and 
the centre of vegetation; the others are only accessory. 

But this ingenious notion will not bear a strict scrutiny. 
The nature of the pith is now better understood ; and, in- 
stead of being a creating organ, it is itself, in fact, a body 
in a state of disorganization. A single fact has overthrown 
the whole theory : this is the more intimate knowledge ef 
the interior of palms, and other monocotyledonous treea 
According to the arrangement of their interior, and the 
mixture of the pith and woody fibre, it would happen, if 
LinnaBus's theory were true, that the flowers of the pijm 
would have quite another arrangement firom that of other 
plants, and that the parts would neither be arranged louid 
a centre, nor be placed in the same relation to each other. 
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It appears certain that, notwithstanding the striking dif- 
ferences which all parts of a flower exhibit, they have all 
the same origin; which is indicated by the propensity 
they all have, under certain circumstances, of changing 
into each other from circumference to centre, or of revert- 
ing to one common appearance ; which is that of the leaf. 

It may thence be concluded that a flower is a leaf-bud 
in a particular state of alteration ; that the calycine lobes, 
the petals, the stamens, the pistillum, are all leaves in an 
altered form, and that they have all ai tendency, which 
may now and then manifest itself, of assuming their prim^ 
itive habit and structure. 

The pistillum, which is the terminating point of the line 
of vegetation, is now ascertained to be, not, as was former- 
ly supposed, an anomalous organ, which was referrible to 
none of the simple types upon which the other parts of 
fructification are modelled, but a leaf or leaves also in a 
state of greater affinity to their type than any other organ. 
The style is an alteration of the middle nerve, the stigma 
a secreting surface proceeding from the tip of the same 
part, the sides of tlie ovarium the two halves of the leaf, 
aud the placenta the edges of the leaf. This is tolerably 
obvious in a strictly simple unilocular ovarium, such as 
one segment of a Pseony fruit. But in a many-celled pis- 
til it is not so apparent Mr. Robert Brown, however, 
has demonstrated that all mi^tilocular compound ovaria 
are merely an aggregation of a number of simple ovaria 
round a common axis ; that the cells are occasioned by the 
interposition and cohesion of the sides of simple ovaria, 
which in that state are called dissepiments. 

Besides the plants which are ftmiished with a flower, 

there are others in which no apparent flowers exist, which 

are constructed differently from either monocotyledon ous 

r dicotyledonous plants, and whose methods of reproduce 

n5 
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tion are quite of another natore. These plants aie caHed 
cryptogamous,and consist of fems, mosses, hepatic©, lich- 
ens, algie, and fungL They are aU supposed to be destitote 
of cotyledons, whence they are also named acotyledonooB. 
In ferns, which are by some authors referred to monoco- 
tyledons, the mode of growth resembles in some measuie 
such plants. The grain from which they are reproduce^ 
and which is called a sporule, in germination dilates intoi 
very small leaf of a particular kind, which successive^ 
gives rise to others, which finally acquire the stature ani 
the form of adult leaves. A species of trunk or stipes, 
similar to that of the palm, creeps along the surface of the 
earth, or elevates itself above it. Its internal structnus 
separates it as far from monocotyledons as from dicotyledons. 
It has, however, at the first sight, the greatest resemblance 
to the former; a section of it oflfers, as in monocotyledoM, 
certain scattered points, among a mass of parenchyma 
These points, which vary in almost every different specie^ 
are a section of a peculiar substance, which is divided it 
the base, and united at the summit, and which may be 
compared in texture to the liber of dicotyledons. It is 
surrounded by a fur, which is more or less apparent, m» 
more or less deeply coloured, and which seems analogoos 
to the woody texture, especially as in arborescent ferns it 
is it which forms the solid substance. Both these substaD* 
ces are distributed among the nerves of the leaves, which 
axe simple, ramified, or verticillated, according to the spe- 
cies. In the opinion of a celebrated modem physiologist? 
a fern may be considered as a plant turned inside out 

The remaining classes of cryptogamia consist entirdy 
of cellular tissue, amassed in different proportions, ani 
under various forms. They are destitute of woody vesseh 
or of tracheiB, and have no distinction between b«4 
wood, and epidermis; they' may perhaps be considered ts 
consist wholly of the latter and former confounded. 
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PURE BOTANY. 
We have thus considered botany with respect to its 
analo^es and its physiology. It now remains for us to 
explain its practical details, as applied to what is called 
Systematic Botany, or the science of arranging the nat- 
vonl objects of which it consists. 

The materials of this branch of the science are the 
modifications of parts ; from a just application of these 
materials result classifications. We shall first attend to 
modifications. 

All perfect plants consist, as has been already seen, ot 
the following; organs. 1. The Root; 2. the Stem;* 3. 
the F01.1AGE ; 4. the Inflorescence ; 5. the FiiOwer ; 6. 
the Fruit. Each of these organs must be considered 
separately. But, before entering upon an explanation of 
the peculiarities of each of them, it will be proper to notice 
the terms used in speaking of their size, surface, and colour ; 
these terms being applicable to each of the six parts into 
which a plant is divisible. 

They are eleven terms which are employed to desig- 
nate the size or measurement of a plant or its parts, viz. 
1. A hair breadth (capillus), the measure of a hair, or the 
twelfth part of a line. — 2, A line (linea), the length of the 
white crescent at the root of the nail of the middle finger, 
or the twelfth part of an inch. — 3. A nail length (unguis), 
the length of the nail of the middle finger, or half an inch. 
—4. An inch (pollex, uncia), the length of the first joint of 
the thumb, the twelfth part of a foot — 5. A hand breadth 
(palmus), the breadth of the four fingers of the hand, or 
three inches. — 6. A span (dodrans), as far as one can span 
with the thumb and tiie little finger, or nine inches. — 7. A 
smaU span (spithama), as far as one can span with the 
thumb and fore finger, or seven inches. — 8. A foot (pes)* 
w6 
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the length from the elbow to the wrist, or twelve inches.— 
9. A cubit (cubitus), from the elbow to the point of the 
middle finger, or seventeen inches. — 10. An ell (dna, 
brachium), the length of the whole arm, or four-and-twenty 
inches. — 11. A fathom or toise (orgy a), the length of the 
arms stretched out from the tip of one middle finger to that 
of the other, or six feet 

For these the following have been substituted by some 
French botanists : — 

The millimetre = tWt of a line. — The centimetre —4 
lines tWo • — The decimetre = 3 inches 8 lines t¥u%'— 
The metre = 3 feet 11 lines yVV^- 

The surface of plants is of great importance in distin- 
guishing the species and varieties, but it is not of value 
in generic discrimination. The terms which follow are, 
or ought to be, used precisely in the sense here ascribed to 
them ; they are extremely well defined by Willdenow, who 
limits them thus : — 

]. Shining (nitidus), when the surface is so smooth that 
it reflects the rays of light, and has a shining or glancing 
appearance, as in the leaves of the holly, Ilex aquifoli- 
ura. — %, Dull (opacus), when the surface does not reflect 
, the rays, and is entirely void of lustre. — 3. ^en (Icvifl), 
without strifiB, furrows, or raised dots. It is the opposite 
of Nos. 6, 7, 23, 24, 25, 28, and 29.-4. Smooih (glabcr), 
when there are no visible hairs, bristles, or thorns. It is 
the opposite of Nos. 8, 22, 26, and 27.— 5. J!>ottcrf (pnnc- 
tatus), when small fine dots are perceived by the eye hut 
not by the touch. Thymus vulgaris. — 6. Scabrous (sea- 
ber), when small raised dots are felt but not seen ; as in 
Carex acuta. — 7. Rough (asper), when these dots are both 
felt and seen. Pulmonaria officinalis. — 8. IRapid (hispi- 
dus), beset with very short stiff hairs. Myosotis arven- 
sis. — 9. Hirsute (hirtus), when the hairs are moderately 
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lDO|f, but very stiff. Echium vulg^are. — 10. ITatry (pilosus), 
beset with long single hairs, somewhat bent Hieracium 
pilosella. — 11. ViUous (villosus), when the hairs fire long^ 
soft, aijd white. Stachys Germanica, — 12. Pvbescmt 
(pubescens), overgrown with short fine white hairs. Oe- 
nothera molissima. — 13. SUky (sericus), when the surface 
is white and shining, by means of thick and almost invis- 
ible hairs. Potentilla anserina.-^14. Woolly (lanatus), when 
the surface is beset with long thick white hairs, easily 
distinguished. Stachys lanata. — 15. Tomeniose (tomento- 
sus), when fine hairs are so matted together that the par- 
ticular hairs cannot be distinguished. In this case the 
surface generally appears white, as in Verbascmn ; or of a 
lust colour, as in Ledum. — 16. ^carrfcc? (barbatus), when the 
bairs are in tufts. Mesembryanthemum* barbatum. — 17. 
Strigose (strigosus), when the surface is armed with small, 
dose-lying bristles, which are thickest below. Lithos- 
permum ofiicinale. — 18. Stingtrig (urens), when a painfiil 
burning sensation is caused by small hairs. Urtica. Such 
hairs axe called stimuli. — 19. Fringed (ciliatus), when on 
the margin of a leaf, or the surface of a stalk, there is a 
row of hairs of equal length. — 20. Warty (papillosus), 
when small fleshy warts appear. Aloe margaritifera.— 
2], PvMvlar (papulosus), when there are small hollow 
bladders. Mesembryanthemum hispidum. — ^22. Murictded 
(muricatus), armed with small short herbaceous spines, 
Asperugo procumbens. — ^23. Seedy (lepidotus), when the 
surface is ^overed with small scales closely placed, by 
which means the colour is changed, as in Elseagnus an- 
gustifolia.— 24. Mealy (farinosus), when the surface is 
thickly covered with a white powder, as in Primula faiino* 
BE.— 25. Hoary (pruinosus), when the surface is strewed 
with very fine white dust, like the fiiiit of some plums. 
Prunus domestica.— 26. GluHnms (glutinosus), when the 
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surface is covered with an adhesive matter, which is solu- 
ble in water. Primula glutinosa. — ^27. Viscid (viscidus), 
when the surface is covered with a viscid juice, which is 
resinous or greasy. Cerastium viscosum. — ^28. Striated 
(striatus), when the surface is finely streaked. Aira c«bs- 
pitosa. — ^29. Furrowed (sulcatus), when the streaks form 
small furrows. Umhellse. 

The following are the principal colours, which are dis- 
tinguished by name : this part of the subject is extremely 
imperfect ; and perhaps from its nature will always, like 
all distinctions depending upon so uncertain a power as 
that of discriminating between the delicate gradations of so 
unmanageable an agent as of light, remain in an imper- 
fect state. The Latin names are necessarily employed 
from the want of equivalent expressions in the English 
language. 

1. Cyaneus; dark blue, like Prussian blue. — ^2. Ccende- 
us ; sky blue, like the flowers of Veronica Chamflediys.— 
3. Aureus; nearly the same as No. 2, but bright like ol- 
tramarine. — 4. Ccesius; pale blue, verging towards gray. 
— 5. Atrovirens; dark green, bordering upon dark blue. 
— 6. JEruginosits ; light bluish green, like verdigris.— 7. 
Prasinus ; saturate virens, smaragdinus ; grass green, 
without any tinge of yellow or blue. — 8. Flavo-virens ; 
green, bordering upon yellow. — ^9. GUmcus; green, bo^ 
dering upon gray. — 10. Aureus ; golden yellow, without any 
foreign mixture. — 11. Ochraceus; yellow, with a slight tinge 
of brown. — 12. PaUid^ Jlavens ; pale or whitish yellow.— 
13. Sulphurevs ; bright yellow, like tlie flowers of the Hie- 
raciumPilosella. — 14. ViteUinus; yellow, with a slight tinge 
of red.— 15. Ferrugineaus ; brown, verging towards yellow. 
— 16. Brunneus; the datkest pure brown. — 17. Fuscus; 
brown, running into gray. — 18. Badius; Hepaticus; ohest- 
nut or liver brown, bordering on dark red.-wl9. wSumnluf- 
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ciu; orange, or a mixture of yellow and recL — ^30. J^Bmor 
tuSy or Cinrutbanmas ; deep red, like red lead. — ^21. LaJtm- 
tins ; brick colour, like the'former, but duUer, and verging 
towards yellow. — ^22. Coccmeus^ or PJuBniceus ; cinnabar 
colour, with a slight tinge of blue. — ^23. Ccamevs ; flesh 
colour, something between white and red. — ^24. Oroceas ; 
saffiron colour, dark orange. — ^25. Puniceus; fine bright 
red, like carmine. — 26. Sanguineus, or purpureus^; pure 
red, but duller than the foregoing. — 27, Bosms ; rose col- 
our, a pale blood red. — ^28. Atropurpuretis ; very dark red, 
almost approaching to black. — ^29. Violaceus; violet col- 
our, a mixture of blue and red. — 30. lAlacintis ; lilac, the 
former colour ; but duller, and verging towards red. — 31. 
Jitter; the purest and deepest black. — 32. JSTiger; black, 
-with a tinge of gray. — 33. Cmeretut ; ash colour, black- 
ish gray. — 34. Griseus; lively light gray. — 35. Canus; 
hoary, with more white than gray. — 36, lAvidus; dark 
gray, running into violet. — 37. Ladeus, or Candichis ; 
shining white. — 38. Atbus ; dull white. — 39. Mhidus ; 
dirty dull white. — 40. Hyalinus ; transparent, like pure 
glass. 

The Root is divided by botanists into four principal 
forms, viz. the Rhizoma, or Rootstock, by which is meant 
the thick fleshy part of the biennial or perennial root'; 
the Fibre, or those parts of the root which have the ap- 
pearance of threads ; the TvJber, which is a solid fleshy • 
root, furnished with buds on its surface, and being in fact 
a thickened subterraneous stem; and the Bulh, which - 
consists only of fleshy imbricated scales, as in the onion. 
Each of these is subject to a great variety of appearances. 

1. The BhizofMi is, 

1. Woody (lignosum), composed of a woody substance 
and numerous woody fibres ; such as that of trees and 
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shrabs. — ^ Fleshy (camosum), consisting of a fleshy sub- 
stance more or less firm; as Daucus Carota, Pastlnaca 
Sativa. — 3. HoUaw (cavum), that is always hollow in the 
middle, as Fumaria Bulbosa. — 4. Partitioned (loculosmn), • 
an oblong root, internally fiirnished with separated cavities; 
as Cicuta Virosa, — 5. Entire (integrum), never naturafly 
internally hollow, and thus the opposite of the two last 
mentioned. — 6. Cylindrical (cylindraceum), that comes 
nearest to a cylindrical figure, and is thick; as Dictamnos 
albus. — 7. Spindle-shaped (fiisiforme), cylindrical above, 
and tapering to a point as it descends ; as in Daucus carota, 
Pastinaca sativa.-— 8. BUten (prcemorsum), where the prin- 
cipal root seems as if it were bitten off, as Scabiosa succisa, 
Plantago major.— -9. JVomdike (vermicularis), thick and 
almost cylindrical, but bent in different places ; Polygonum 
Bistorta. — JO. Thimip-shaped (napiforme), bellying ont 
above, but below ending in a long taper point, Brassica 
Napa. — 11. Roundish (subrotundum, or globosum), that is 
almost spherical, as Raphanus sativus, Bunium Bulbocas- 
tanum. — 12. Flat (placentiforme), a thick round root, which 
above and below is compressed, so that it almost resem- 
bles a plate ; Cyclamen. — 13. Jointed (geniculatum), di- 
vided into members, from which the root-fibres proceed; 
Gratiola oflicinalis. — 14. Scaly (squamosum), covered with 
more or fewer fleshy scales; Lathraea squamaria.— 1^ 
Toothed (dentatus), a fleshy branched root, having teeth- 
like prolongations ; Corallorhizainnata.— 16. Tufted {com- 
mosum), having as it were tufts of hair at its points, 
which are the fragments of the petioles, divided like fibres; 
iEthusa Meum. — 17. Many headed (multiceps), divided at 
top into numerous branches, from which new shoots spnng; 
as Astragalus, Geranium macrorhizon.-—18. Simple (sim- 
plex), having no branches.— 19. Branching (ramosum), 
dividing into branches, as all trees, shrubs, and many 
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plants. — 30. Pe97}e7u2icti2ar(perpendiculaTis), going straight 
down into the earth ; Capsella bursa pastoris. — ^21. H<yri- 
zoiUd (horizontale), running horizontally under ground into 
the earth, but obliquely, as ^thusa meum. — ^23. Oblique 
(obliquum). going neither perpendicularly nor horizontally 
into the earth, but obliquely; as ^thusa meum. — 23. 
Creeping (repens), lying horizontally under the earth, and 
extending itself in that direction by means of side-branches ; 
as Rumex AcetoseHa. — 2i, Ringed (annulatum), furnish- 
ed on its upper surface with alternately raised and de- 
pressed bands. — 25. Knobbed (tuberculatum), furnished 
on its upper surface with protuberances; as ^thusa, 
meum, Bunium bulbocastanum.— 26. Scarred (cicatrisatum)^ 
which, upon the perishing of the stem, has depressions or 
chinks on its upper surface ; as Polypodium vulgare.-r27. 
C%q^(paleaceum), covered with membranaceous scales ; 
as many of the filices. — U8, Even (laeve), marked on its 
surface neither with elevations nor depressions. 

2. TheFibreis, 

29. Threadlike (iiliformis), consisting of. a single fibre. 
-*30. FOmms (fibrosa), consisting of many fibrous roots; 
as Poa annua. — 31. Hairlike (capiUaris), consisting of nu- 
merous very fine fibres ; as Scirpus acicularis. — 32. VdvtA- 
Itfce (veluntina), composed of very tender and hardly visible 
fibres ; as in the Musci frondosi — 33. Cleft (fissa), very 
short, and at the point dividing into two or three points ; 
Peltidea canina. 

3. The Jhjiber w, 

34. Knobbed (granulatum), the knobs formed like small 
grains of com; as Saxifraga granulata.— 35. TuHcukded 
ftesticulatumj, when two, rarely three, longish depressed 
^obs hang firom the point firom which a shoot rises ; as in 
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Orchis. — 36. PtJmaUd Cpalmatum j, when two, rarely tbre^ 
longish depressed knobs, which are divided at the poinl 
hang together ; as in the last, Orchis. — 37. Fingered fdi 
gitatum^, when a single fleshy knob is compressed and dl 
vided at the point like fingers ; Dioscorea altemifolia^ 
38. Bundled Cfasciculatum^, when many cylindrical fl 
longish roots hang together from the point, so as to resed 
ble a bundle ; Ranunculus Ficaria, Epipactis Nidus avil 
—39. Globulated Cconglobatum^, when several round knoll 
sit upon one another ; as Helianthus tuberosus. — 40. JM 
pending (pendulum^, when several knobs hang togetha 
from fibrous roots ; as Solanum tuberosum, Spirsa ¥St> 
pendula. — 41. .Miculated Carticulatum^, when one knob 
grows out of another, so that the whole seems to conaat 
of connected members. — 42. JVecJdacelike CmonilifonneJi 
when many knobs hang together by a fibrous root, in rows 
as if they were strung on ; as Pelrrgonium triste. 

4. The Bidh is, 

43. Imbricated fimbricatus, squamosus^, when the boi 
consists of leaves lying over one another, like the tiles rf 
a house ; as Lilium bulbiferum. — 44. Coated ftunicatMji 
when the bulb is composed of concentric layers ; as ia At 
lium. — 45. JVetlike Creticulatusj, when the bulb is entirely 
composed of reticulated membranes ; as Allium Victoriil- 
is. — 46. Halfnettike Csemireticulatus;, when the bulbo* 
sists x>f a firm mass, but the outer membrane is netlike ; tf 
Gladlolis communis. — 47. Solid (solidus), when the boi 
consists of a ^rm substance throughout ; as Colchicmi 
autumnale. — 48. JVesUing (nidulans), when small bulta 
appear under the external ' membrane, and the bulb seeioi 
to be entirely composed of them ; as in Omithogalum spt* 
thaceum. — 49. Aggr^ated (compositus, aggregatus), whei 
several bulbs stand close together, having a connectioBit 



BOTAJNT. 307 

the base. — 50; Two-fold (geminatus), when two bulbs are 
connected by their base ; as Fritillaria pyrenaica, Erythro- 
nium dens canis. — 5il. DovbUd (duplicatus), when one bulb 
stands above another, and grows out of it ; as Allium 
iphflsrocephalon. — 52. Supported (suffultus), when the bo- 
4y of the root stands at a distance, equalling it in size, and 
distinctly separated from it; as Izia punicea, erecta. — 53. 
Single (solitarius), when neither from the side nor from the 
base proceeds another bulb. — 54. Central (centralis), when 
the shoot proceeds from the middle, as Galanthus nivalis. 
— ^. Lateral (l&teralis), when the shoot issues from the 
aide ; as in l2da virgata. 

Besides the above there are a few roots which being 
leferrible to none of the foregoing, are called nothous, or 

Anomalous, 

56. Divided (divisa), that branches out above stones or * 
other bodies, but does not penetrate into the earth ; as Fu- 
cus digitatus. — 57. Byssuslike (byssacea), that is divided 
like wool, and has the appearance of a filamentary byssus ; 
as many species of Agaricus. — 58. Wiarty (papillosa), con- 
sisting of short wartlike small dots, by which the plant at- 
taches itself to wood or stones ; as Lichen. — 59. Skidd- 
like (scutiformis), when the base of the ascending stem 
spreads itself into a thin surface, by which the plant is at- 
tached to wood or stones ; as Usnea florida, Ceramium 
filum. — 60. Fading (evanescens), when the descending 
stem pene.trates into wood and therein gradually disap- 
pears ; as Viscum album. 

The Stem is the prolongation of the plant above the 
soily or above the part which serves for its support It 
is subject to great diversity of forms, and the number 
of terms used to distinguish their varieties are nume- 
rous. 
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The Stock (connusj is that part of the plant 
serves for the support of the whole, and hears the infl 
re sconce, the leaves, the frond, th^^ flowers, and fn 
from it are evolved in most cases all these parts. T 
following kinds have heen distinguished: viz. the 
(caudex), the trunk (tnmcus), the stalk (caulis), the 
fculmus^, the scape (scapus), the stipe (stipes), the 
(surculus), the sarment (sarmentum), and the suck 
(stole). 

The Stem (caudex) is a simple perennial shoot, 
leaves at its extremity, and is peculiar only to the pah 
and arhoreous Alices, having no bark, but set round wi 
the remains of the leaf-stalks. Of this there are the i 
lowing kinds : — 

1. Ringed (annulatus), when the remains of the leav 
at regular distances resemble annular elevations ; as (kn 
pha rotundifolia. — 2, Scaly (squamosus^, when the remai 
of the leaves surround the stem irregularly ; as in Phasa 
dactylifera, Chanuerops humilis. — 3. Tessellaied (i 
tus), when the leaf or the base of the stipe does not i 
main behind, but leaves a scar, by which the stem pats 
a tessellated appearance; as Polypodium arboreuxor- 
AadtaJUd (aculeatus), when the remains of the leaf are 
with prickles ; as in Cocos aculeatus, Polypodium asj 
rum. — 5. Smooth (inermis), the opposite of the last, 
the remains of the leaf leave no prickles, as Phcsnix 
lifera, Polypodium arboreum. 

The Trunk (tnmcus), is peculiar to trees and 
and is perenniaL The principal stem in these plants 
obtained the following denominations : its principal i 
sions are called branches (rami), and its subdivisions 
(ramuli). 

1. TredUu (arboreus); this is simple, and fonns at t 
a crowd or crown of branches (cacumen); it is peculitt 
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Irees. — 2. Shrublnf (firaticosus), divided below into a nmn- 
lier of branches, like all shrubs. 

The Stalk (caulis), is herbaceous, seldom woody, and 
lasts but one or two years ; hence it is proper only to her- 
baceous plants, however, the term is sometimes applied 
both to trees and shrubs. The divisions of this are also 
nlled branches (rami). The kinds are, 

In respect of Division, 

1. Very simple (simplicissimus), that has no branches. 
Dor IB its ilower-stalk divided, consequently it can have 
Imt one flower or spike, and no flowers in the axill© of 
file branches. — ^2. Simple (simplex), having no branches, 
but whose flower-stalk may be divided. — 3. Somewh/a 
Wanched (subramosus), sometimes without branches, some- 
times with one or two. — 4., J5rancAerf(ramosu9), which is 
always furnished with branches. — 5. Much branched (ra- 
mosissimus), where all the branches are not only divided 
but subdivided. — 6. 2>ifa^earing'(deliquescen6), branched, 
but so divided that the principal stem is no longer to be 
observed, but is lost in the ramification. — 7. Entire (inte- 
ger), which is branched, but where the principal stem can 
be traced to the point. — 8. VerticiUaied ( verticillatus), when 
a number of branches aie formed at the extremity, from 
the centre of which the principal stem proceeds, so that 
the branches, at certain distances, surround the stem in a 
circular manner: as in Pinus sylvestris. — 9. Proliferous 
(prolifer), when the stem is divided into a number of 
branches, and these again likewise divide, but the princi- 
pal stem does not proceed from the centre of them ; as 
Ledum palustre. — 10. DichoUymous (dichotomus), when 
the stem, even to the smallest branches, divides itself into 
two; aa Viscum album. 
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^ respect of the branches, 

11. JSXcmaU branches (rami alterai), the branches are 

placed that between two on the one side there rises ba 

one on the opposite side. — 12. Opposite branches (rami op 

positi), when one branch stands on the opposite side 

another, and the bases of each nearly meet together.—] 

Distichous^ (diBtichus), when the branches, being oppoot 

to each other, stand on the same plane. — 14. SeaUen 

(sparsus), when the branches stand without order on t 

stem. — 15. Close (confertus), when the branches stand 

thick and without order that no space remains bet ween tho 

— 16. BracMate (brachiatus), when opposite branches stai 

at right angles to each other, or crossways. — 17. BodH 

(virgatus), when the branches are very long, weak, 

thin. — 18. Panicled (paniculatus), when a stem at itspoi 

is divided into numerous leaves and fiower-beaiiB 

branches ; as Rumex acetosella. — 19. Fastigiate (fastigi 

tus), when all the branches from bottom to top are of 

different lengths that they are of equal height — ^20. Cm 

pact (coarctatus), when the tips of the branches are 

inwards towards the stem. — ^21, Spreadirig (patens), 

the branches stand nearly at right angles with the stenw 

22. Diverging (divergens), when the branches forma 

angle. — ^23. Divaricated (divaricatus), when the brancli 

are so situated that they form an obtuse angle above, 

an acute angle below. — ^24. Z>^cferf(deflexus), the brandi 

hang down forming an arch. — ^25. Reeded (reflexQ 

when the branches hang so much down that they aliiM 

run parallel with the stem. — 26. Rdrqflected (retroflexo 

when the branches are bent towards every side. 

In respect of strength, 

27. iS^(rigidus), that will not bend without breakinf 

28. Brittle (fragilis), that breaks with the smallest force 
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K Uexible (flexilis), that can be bent in any direction 
[thout breaking. — 30. Tough (tenax), that can be bent 
tthout breaking, and can be with difficulty torn. — 31. Lax 
ixus), that is firm, but moves with the smallest breath of 
ind.-— 32. Parasitical (parasiticus), that fixes itself by its 
!0t on the root or wood of other plants; as Viscum 
bnotropa. — 33. Erect (erectus), when the stem standi* 
jarly perpendicular. — 34. Straight (strictus), where ,the 
em is perpendicular, and quite straight. — 35. Weak (de- 
Bs), when the stem is too slender to maintain itself per- 
Ctly upright. — 30. Bent upwards (adscendens), when the 
em lies on the ground, but the extremity of it stands erect. 
>S7, Bent downwards (declinatus), when the stem is so 
mt downwards to the earth that it forms an arch. — 38. 
ti^Tporfec? (fulcratus), that from above sends roots down 
tto the earth, which afterwards change into real stems ; 
I in the Rhizophora. — 39. Stooping (cernuus), when the 
>int in an upright stem takes a horizontal direction.— 40. 
fodding (nutans), when the point is bent down towards 
le horizon, — 41. Pendulous (pendulus), when a parasitical 
ant (No. 32) has its base turned towards the zenith, and 
s top towards the earth. — 42. Procumbent (procumbens, 
•ostratus, humifusus), when the stem lies flat on the 
found. — 43. Decumbent (decumbens), when the stem is 
^ght below, but above is bent down towards the ground, 
J that the greater part of it is bent— 44. Creeping (re- 
snsj, when the stem lies along, and sends out roots firom 
jlow. — 45. Sarmeniose (sarmentosus), when the stem lies 
ODg, but sends out roots only at certain intervals. — 4d 
footing (radicans), when the stem stands upright and 
liznbs, every where sending forth small roots, by which it 
olds itself fast ; as in the ivy. Hedera helix.— 47. Swim- 
dng (natans), lying on the surface of water; as Polygo- 
iim amphibium. — 48. Sunk (demersum), that lies below 
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the Burfiice ; as Ceratophyllom demersum, Utricolaria.- 
49. FUxuase (flexuosus), when the upright stem bends I 
self in a zig-zag manner, so as to form a number of obt 
angles. — 50. Climbing (scandens), a weak stem thatfasta 
itself to some other body for support ; as the passion-flow 
Passiflora cierulea. — 51. Tunning (volubilis), a weak eti 
that twines in a serpentine form round other plants; II 
of two kinds. — a. Turning from the right (dextroi 
when the stem twines from the right to the left roiml 
supporting body; as in the bind- weed, Convolvulia- 
Twiningfrom the left (sinistrorsum), when the stem 
from the left to the right round a supporting body ; as 
the hop, Humulus Lupulus. 

In respect ofchihing, 

52. JSTaked (nudus), having no leaves, scales, or the 12 
— 53. Leafless (aphyllous), without leaves only.— ^ & 
ly (squamosus), covered with scales. — 55. RarMxdxd 
(ramentaceus), that is covered with dry membranous scalj 
as Erica ramentacea. — 56. Stipulate (stipulatus), fiirnii 
with stipulce in the axillse of the leaves ; as Vicia satin 
57. ExstijyuLate (exstipulatus), without stipulse. — 58. £i| 
(foliosus), having leaves. — 59. Perfoliate (perfoliatns), ilk 
the stem goes through a leaf; as Bupleurum. — 60. Vm 
ed (alatus), when a leaf-like membrane runs along! 
stem. — 61. Bulb-bearing (bulbifer), having bulbs or tute 
cles in the axillse of the leaves ; as Lilium bulbiferum, Dt< 
taria bulbifera. — 62. Prickly (aculeatus), when along ll 
stem there are pointed protuberances coming off witbi 
rind. — 63. Spiny (spinosus), when there are pointed prti 
berances on the stem which do not come off with the Bi 
— 64. Smooth (inermis), having neither prickles nor spiBl 
— ^. Barren (sterilis), bearing no flowers. — 66. iViif 
(fructificans), bearing flowers or fruit 
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In respect of ^figure. 
67, Bmmd (teres), that is, quite cylindrical. — 68. Half- 
-round (semiteres), that is, round on the one side and flat on 
Ihe other. — 69. Compressed (compressus), when the stem 
is flat on both sides. — 70. Two-edged (anceps), when a 
compressed stem is sharp on both fedges. — 71. Angled 
(angulatus), when a stem has several angles, but the sides 
are grooved. Of this there are several kinds, viz. « . 06- 
tuse-angled (ohtuee angulatus). 0. Acute-angled (dicute dJi- 
gulatus). y. TArcc-ang-M (triangularis), t^. Four-angled 
(quadrangularis),&c. «. Jfcfan^-an^/erf (multangularis). — 72. 
Three-sided (triqueter), when there are three sharp corners 
and the sides quite flat. — 73. Three-cornered (trigonus), 
; when there are three round or obtuse edges, but the sides 
appear flat Of this too there are several kinds : «t. Four- 
icomered (tetragonus). /8. Five-cornered (pentagonus). y. 
mx-comered (hexagonus). cT. Many-cornered (polygonus). 
L74. Membranaceous (membranaceus), when the stem is 
compressed and thin like a leaf. — 75. Knotted (nodosus), 
when the stem is divided by knobs. — 76. KnoUess (enodis), 
when it has neither knobs nor joints. — 77. Articulated (ar- 
ticulatus), when the stem has regular knobs at the joints, 
as in Cactus. — 78. Jointed (geniculatus), when a stem has 
regular knobs, not seated 014 the joints. 

In respect of substance, 

79. Woody (lignosus), that consists of firm wood. — 80. 
Fibrous (flbrosus), that consists of woody fibres, that can 
be easily separated. — 81. HerbcLceous (herbaceus), that is 
weak and can be easily cut. — 82. Fleshy (carnosus), that 
is nearly as juicy and soft as the flesh of an apple. — 83. 
Firm (solidus), internally hard.— 84. Empty (inanis), filled 
internally wiUi a soft pith. — 85. HoUow (fistulosus), without 
vaj pith within and quite hollow. — 86. Wiih sqjianUions 

VOL. ▼ 
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(teptattts), where either the pith or the hollow space is di^ 
vided hy thin partitions. — 87. Ccrk4ike (suberosus), wh^ 
the outer rind is soft and spongy ; as in the Ulmis sube 
rosa. — 88. Rifted (rimosus), where there are in the rim 
thin clefts or chinks. — 89. Scarred (cicatrizatus), havinj 
scars formed by the falling off of the leaves. 

The Straw (culmus), is proper only to the grasaefc 
The kinds of it are nearly the same with those of ^ 
stem. The following, however, may be distinguished I 
addition : — 

1. Znofterf (nodosus), furnished with enlarged jomts,« 
most of the grasses. — 2. KnoUeas (enodis), without aif 
such enlarged joints. Juncus, Carex, Scirpus. — 3. iS^ji 
(simplex), having no branches. — 4. Branched (ramoflBf 
furnished with branches. — 5. Lecfy (frondosus), jfiirnidl 
with irregular branches, and particularly with small leav^ 
as Restio. — 6. Sheathed (vaginatus), that is covered witfc 
foliaceous vagina.— 7. J^aktd (nudus), having neitha 
foliaceous vagina nor any leaves. — 8. Erect (erect* 
standing quite upright. — ^9. GcntcwZ(rfcrf(geniculatusor 
fractus), when the first and undermost joint lies 
and the rest stand upright, so that by this flexure neai| 
a right angle is formed ; as in Alopecurus geniculatitf^ 
JO. Oblique (obliquus), havin|rsucha direction as toll 
intermediate between perpendicular and horizontal; 
Poa annua. 

The Scape (scapus,) is an herbaceous stem that bcdl 
flowers but not leaves, and proceeds from the desceni 
ing or intermediate, but never from the ascending stem. 

It is proper to the lilies, and is sometimes found m otW 
plants ; but in this last case it ought to bear more th* 
one flower, for had it but one flower it would be caM 
pedunculus radicalis. It is only when this single fici^ 
sits on a flower-stalk proceeding immediately from tH 
- ground that it is called scape. 
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M^e Stipe (stipes). This term is applied only to Fili- 
■Is, Fungi, and Palms. The following are the kinds of 

/n FUices, 
1. Chaffy (paleaceus), when it is covered with diy mem- 
branaceous scales. — ^2. Scdy (squamosus), when it is cover- 
led with fbliaceous scales. — 3. JSTaktd (nudus), without any 
ieovering. — 4. Prickly (aculeatus), having prickles. — 5. 
' Smooth (inermis), without prickles* 

In Fungi, 
6. Fleshy (camosus), of a fleshy substance.^?. Leathery 
iaceus), consisting of a tough leather-like substance, 
Boletus perennis.— 8. Firm (solidus), consisting within 
a solid mass.— 9. HoUow (fistulosus), forming through- 
it a hollow cylinder. — 10. Pitted (lacunosus), having de- 
lions on the outside; as Helvella sulcata. — 11. Scaly 
iquamosus), covered with firmly attached scales.— 12. 
Sqimrrost (squarrosus), covered with scales which are 
turned back at the points. — 13. Raised (peronatus), that 
from the bottom to the middle is laid thick over with a 
woolly substance ending in a sort of meal. — 14. Bellying 
(ventricosus), thicker in the middle than at either end. — 
15. Bylb'like (bulbosus), that is thick immediately above 
the root. 

The Shoot (surculus), is a term applied to the stem 
which bears the leaves of the mosses. Of this there are 
the following varieties : — 

1. Simple (simplex), having no branches; as in the 
Polytrichum commune. — 2, Branched (ramosus), dividing 
into branches ; as in Mnium androgynum. — 3. With hang- 
ing branches (ramis deflexis), when the stem is branched, 
but all the branches hang down ; as in Sphagnum palus- 
tre..- 4. Irregular (vagus), branched, but the branches set 
o2 
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on without order.— 5. hdrkaU (intricatus), branched, and Ai 
numerous protuberant branches runninginto one another*-^ 
6. Th-et-likt (dendroides), standing erect, and at the points 
crowd of thick branches like the top of a tree.— 7. 1% 
noted (pinnatus), having at two opposite - sides simpi 
branches, of nearly the same length, at equal angles 
the stalk. — 8. Doubly pinnated (bipinnatus), having 
habit of the last, only that its branches are agam divide! 
like those of the principal stem ; as Hypnum parietini 
— ^9. Trebly pimwted (triplicatio pinnatus), like the laa^ 
but the secondary branches are also pinnated ; as HypQii 
recognitum. — 10. Proliferous (prolifer), when, in either 
the two last kinds, there shoots forth a new stem out 
the old ; as in Hypnum proliferum. — 11. Erect (eracta 
which rises perpendicularly ; as in Polytrichum conmna 
— 12. ProstreUe (procumbens), lying along.— 13. Cre(fi4 
(repens), the same with the last, but the branches cof 
stantly lengthening and putting forth small roots.—* 
Floating (fluctuans), swimming under water in a peip# 
dicular direction, and attached to some fixed bddy; 
Fontinalis antipyretica. 

The Sarment or Runner (sarmentum), is a filiftw 
stem, springing from the root and shooting from the poM 
so sending forth roots, and producing a new plant of 
same kind ; as Saxifraga sarmentosa, Fragaria. 

The Sucker (stolo), is a foliaceous creeping stem spring 
ing from the root, covered on its under surface with ssA 
roots, but at the point bearing a number of leayes fr* 
which comes a new plant ; as Ajuga reptans, Hienci* 
pilosella. 

The Foliage consists of the leaves, and their 
parts, with the tendrils or other appendages conned 
therewith. The leaves are the organs in which the jott 
of the plant are elaborated, and rendered fit for being i^ 
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turned into the system, tfirough the descending vessels 
of the bark and the radiating vessels of the wood. They 
Vegin whese the primordial scales at the base of the plant, 
if any, terminate ; and they cease to be considered leaves 
WB soon as the inflorescence (infl#rescentia, commences ; 
If situated among the inflorescence they are denominated 
tracteie. 

The leaf is divided into three distinct parts : ihesHpvlcBy 
the petiole^ the lammai. 

The sHpyliB are minute scale-like appendages, seated at 
Ihe base of the common or partial petiole : occasionally 
they are foliaceous ; their position is liable to slight vari- 
iction, being sometimes at the base of the petiole, some- 
times adnate with its margin, and occasionally placed on 
the side of the stem opposite to the petiole. The stipulie 
are to the leaf what the bractece are to the flowers. 

The petiole is the footstalk of the leaf, and is subject to 
nearly the same variations in form as the stem ; the terms 
applied to which are equally applicable to the petiole. 

The laminu is a term used to express the leaf itself, con- 
sidered without reference to the petiole or stipule. 

Leaves are said to be simple when they consist of one 
lamina only ; and to be compound, when they are formed 
by the union of more laminse than one. The following are 
the tenns employed in speaking of leaves : — 

A. Simple Leaves. 
In respect of the apex. 
A leaf is said to be : — 

1. Acute (acutum), when the leaf ends in a point — 2. Acu- 
minated (acuminatum), when the point is lengthened out. — 
8. Pointed (cuspidatum), when the lengthened-out point 
ends in a small bristle. — 4. Obtuse (obtusum), when the 
end of the leaf is blunt or round. — 5. MucronaJte (mucro- 

o3 A i 
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natum), when there is a bristle-shaped aculeus sitaatri 
on the round end of a leaf; as in the Amaranthus blitok 
— 6. Bitten (pr®morsum), when the leaf is as^t werela^ 
ten off at the point, forming a curved line ; as in the Vm 
nia prtemorsa. — 7. l}ry§fS0ted (truncatum), when the poidi 
ofthe leaf is cut across by a straight line ; as in the liii^ 
dendron tulipifera. — 8. W^ec^6-«^pe«?(cuniefonne),wheni 
truncated lea£is pointed on both sides at the base.— 9.2^ 
ddeous (deedaleum), when the point has a large ciicni^ 
but is truncated and ragged. — 10. Emarginated (eiDUgh 
natum), when an obtuse pointed leaf has a part as it wew 
taken out of the apex. — 11. 12e^uje(retu6um),whenaD0^ 
tuse leaf is somewhat ^BEiaiginated, but in a small degree^ 
12. Cleft (fisiiBiit), when there is a clefl at the point exteiii' 
ing halfway down liie leafl When there is but onecMi 
at the point, the leaf is called bifid (folium bifidaiD);if 
there are two clefts, it is called trifid (trifidum) ; if tli» 
axe more clefts, the leaf is called quadrifidum, quinqosi* 
dum, &-C. ; multifidum, with many clefts. — J 3. Fan-Mcpi' 
(flabelliforme), when a truncated cuneiform leaf isattl* 
point once or oftener cleft. — 14. Tiidentated (tridentataiA 
when the point is truncated, and has three indentatiooB. 

In respect of the hose, 
15. Heart-shaped (cordatum), when the base is diviirf 
into two round lobes, the anterior part of the leaf beaf 
ovate.— 16. Kidney-shaped (reniforme), when the base < 
divided into two round separate lobes, and the antd* 
part of the leaf is round.— 17. Mmirshaped (lanatafifc 
when both lobes at the base have either a straight orsoo*' 
what arched line, and the anterior part ofthe leaf is ro«» 
—18. Unequal (iniequale), when one side of the leaf' 
more produced than the other. — 19. Arwhshaped (n^ 
tatum), when the base is divided into two projected ^ 
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6d lobes, and the anterior part of the leaf is likewise point- 
ed.— 20. Spear-ahaped (hastatum), when the two pointed 
lobes of tha base are bent outwards. — 21. Ear-shaped (Bxt' 
liculatam), when there are at the base two small round 
lobes bent outwards. It is naadf - .4mb hastate leaf, only 
the lobes are smaller and round. 

In respect qf ci9ep.nf[er€nce. 
22. Orbicular (orbiculatum), when liie diameter of the 
leaf on all sides is equal. — 23. Roundish (subrotundum), 
differs little from the foregoing, ^y that the diameter ie 
longer, either from the base to die apex or from side to 
«ide.— 24. Ovate (ovatum), a lerf^ nAich is longer than it * 
is broad ; the base is round and broadeift,' Jthe apex na^ • 
towest — 25. Ovsil or eUipUcal (ovale ^ ellipticum), a leaf 
whose length is greater than its breadth, but round both 
*t base and apex. — 26, Oblong (oblongum), when the 
breadth to the length is as one to three, or the breadth 
•Iways least ; but the apex and base vary, that is, they are 
sometimes obtuse, sometimes pointed. — 27. Pqirabolic 
Cparabolicum), a leaf is sd called which is round' ttfibe 
base, then forms a small bend, and grows less towards the 
point — ^28. Spatulate (spatulatum), when the fore part of 
ft leaf is circitlar, growing smaller towards the ba^e ; as in 
the Cucubalus elites. — 29. Bhomhic (rhombeum), when 
the sides of the leaf run out into an angle, so that the leaf 
represents a square. — 30. Oblique (subdimidiatum), is that 
leaf which has one side broader than the other. 
' Of this leaf there are several varieties : as a. Heart-shaped 
^ique (sub-dimidiatio-cordatum), a heart-shaped leaf, 
which is at the same time oblique; as in the Begonia 
Qitida. b. Trapeziform (trapeziforme), a rhombic leaf, with 
one side smaller than the other, ^c. — 31. Pandureeform 
[panduisforme), when an oblong leaf has a deep curve on 
o4 
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both sides. — 32. Sword-skc^ed (ensifonne), an oblong let( 
growing gradually narrower towards the apex, which i 
pointed, the sides are flat, and have more or less of aa 
arch-like form ; as in the sword-flag, Iris. — 33. LanceoUk 
(lanceolatum)^ an oblong leaf which grows gradually nai« 
rower from the base to the point— 34. lAnear (Imearej^ 
when both sides of a leaf run parallel to each other, n 
that it is equally broad at the base and the apex.— 3& 

, CapiUary (capillare), when aleaf has scarcely any breadtk^ 
and is as fine as a thread or hair. — 36. Atdshaped (subid- 
atum), a linear leaf, which is sharply pointed. — 37. JVeafr 
shaped (B,ceioBum\ a linear leaf that is rigid, and generally 
endures through the winter ; as in the pine tribe, Pinus^ 

' 38. TViang^fl^tl^mngulaf e), when the circumference re- 
presents a triangle, the apex of which makes the point of 
the leaf; as in the birch, Betula alba. — 39. Quadrangdari 
quinquangviar (quadrangulare, quinquangulare), when the 
circumference of the leaf has four or five angles; as in the 
Menispermum Canadense. — 40. Entire (integrum, indifi* 
sum), which is not at all cleft or divided. — 41. iio6erf(lobi» 
turn), when a leaf is deeply divided, nearly half its leagl^ 
into lobes. According to the number of lobes it is de- 
nominated bi-lobed (bi-lobum), as in Bauhinia; tri-lobed 
(tri-lobum), quinquelobed (quinquelobum), as in the h(qi» 
Humulus lupulus, &c. — 42. Palmated (palmatum), whcB 
there are five or seven very long lobes, that is, when tie 
segments are more than half way divided. — 43. DwM 
(partitum), when in a roundish leaf the division extends!) 
the base ; Ranunculus aquatilis. — 44. Tufo-ranhtd (dicho- 
tomum), the last leaf, whose linear sections are divided or 
subdivided into twos. — 45. Tom (laciniatum), when an o^ 
long leaf has several irregular clefts. — 46. Sinuaied(sait^ 
um), when on the sides of an oblong leaf there are roood 
ncisures, as in the oak, Quercus robur% — 47« Pmaaf^ 
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(pinnatifiduin), when there are re^ar incisures, to go al- 
most to the middle rib, — 48. Lyre-shaped (lyratum), nearly 
the foregoing leaf, whose outer segment is very large and 
round. — 49. Runcinate (runcinatum), when the incisures of 
a pinnatifid leaf are pointed, and 'form a curve behind, as 
in the dandelion, Leontodon taraxacum. — 50. Sqimrroao- 
hcmiaJU (squarroso-laciniatum), when the leaf is cut almost 
mto the middle rib, and the incisures run in every direc- 
tion ; as in the thistle, Carduus lanceolatus. N. B. The 
contour of the leaves from No. 41 to 43 is round ; from 44 
to 49 it is oblong. 

In respect of the margin, 

51. Quite entire (integerrimum), when the margin is 
without either notch or indentation. N. B. This No. 50 
and No. 40 are often confounded. An entire leaf is 
merely the opposite of the numbers from 40 and 41 to 49, 
It may often be either dentated or serrated. A quite en- 
tire leaf may, indeed, be formed like numbers from 41 to 
47, but it can have no indentations or serratures, as in the 
following leaves : — 

52. CartUagineous (cartilagineumj, when the margin 
consists of a border of a harder substance than the disk. — 
53. Uh(Mflrferf(undulatum), when the margin is alternately 
bent in and out— 54. Crenaied (crenatum), when the mar- 
gin is set with small and round notches, having at the 
same time a perpendicular position. — 55. Repand (repan- 
dum), when there are on the margin small sinuses, and be- 
tween them segments of a small circle. — 56. Toothed (Aen- 
tatum), when the margin is set round with small pointed 
and distinctly separated teeth. — 57. Duplicato-dentate (du- 
pUcato-dentatum), when each small tooth of the margin is 
again dentated; as in the elm, Ulmus campestris. — 58. 
DentatO'Creviate (dentato-crcnatum), when each tooth is set 

o5 
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with small and round denticuli.— 59. Serrated (Bemim\ 
when the teeth on the margin are very sharp-pointed, and 
stand so close that one seems to lie on the back of anotbeb 
•—60. Gfnawe«?(erosum), when the margin is unequally siar 
uated, as if it had been gnawed ; as in some species i 
sage, Salvia. — 61. Spiny (spinosum), when the margin if 
set with spines ; as in the thistle, Carduus. — 62. Frinfft 
(ciliatum), when the margin is set round with strong hai^ 
of equal length, and at a considerable distance from oM 
another. 

In respect of {he surface, 
63. AcvhaJted (aculeatum), when the surface is coveiei 
with spines. — 64. HoUow (concavum), when there is aholr 
low. in the middle of the leaf.— «5. Channelled (canalicnlfr 
tum), when the middle rib of a long and narrow leaf is fi^ 
rowed. — 66. ^rin&Zerf(rugosum), when the surface isn** 
ed between the veins of the leaf, and thus forms wiinklcij 
as in sage, Salvia, — 67, BvUate (bullatum), when the pa* 
raised between the veins on the surface appear like 1 
ters. — 68. Ptiterf (lacunosum), when the raised places be- 
tween the veins are on the under surface, so that the up- 
per surface appears pitted. — 69. Curled (crispum), whfli 
the leaf is fuller on the margin than in the middle, so tW 
it must lie in regular folds.— 70. Folded (plicatum), ^ 
the leaf lies in regular straight folds from the base.-^ 
Fcincrf (venosum), when the vessels of a leaf rise out « 
the middle rib. This is the case in most plants.— 72. ^ 
wise-veined (reticulato-venosum), when the veins whici 
rise from the middle rib again subdivide into branches 
that form a sort of network.— 73. Ribbed (costatum), wkei 
the veins arise out of the middle, and proceed in a strai^ 
line towards the margin in considerable numbers, and cto* 
together ; as in the Calophyllum inophyllum,CanDa,Ma^ 
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&c^— 74. JVerved (uervosum), when the vessels rising out 
of the petiolus nln from the base to the apex.— 75. Three- 
nerved (trinervium), when three nerves take their origin from 
the base. Thus we likewise say, quinquenervium, sep- 
temnervium, &c. — ^76. THple-Tierved (triplinervium), when 
out of the side of the middle rib, above the base, there 
wises a nerve running towards the point ; as in Laurua 
Cinnamomum, and Camphora. — 77. Quintuple-nerved (quin- 
taplinervium), when out of the middle rib, above the base, 
there arise on each side two nerves running towards the 
point — 78. Septuple-nerved (septuplinervium), when on 
each side of the middle rib, above the base, three nerves 
arise^and proceed to the apex. — ^79. Venose-nerved (venoso- 
nervosum), when, in a leaf having nerves, the vessels run 
into branches, or in a veined leaf; as in the Indian cress, 
Tropffiolummajus. — 80. iSireaA:crf(lineatum), when the whole 
leaf is full of smooth parallel vessels, that run from the base 
to the apex. — 81. Nerveless (enervium), when no nerves 
rise from the base. — 82. Veirdess (avenium), where there 
are no veins. — 83. Dotted (punctatum), when instead of 
ribs and veins there are dots or points ; as in the Vaccini- 
tim vitis idiea. — 84. Coloured (coloratum), a leaf of qome 
other colour than green. — 85. Cowled (cucullatum), when 
in a heart-shaped leaf the lobes are bent towards each 
other so as to have the appearance of a cowl. — 86. Convex 
(convexum), when the middle of the leaf is thicker than the 
rim, raised on the upper surface and hollowed on the un- 
der.-^7. Keel-shaped (carinatum), when on the under sur- 
face of a linear-lanceolate, or oblong leaf, the place of the 
middle rib is formed like the keel of a ship. — 88. Qua- 
^ply-keeled (quadricarinatum), when the middle rib, by 
means of a thin leaf above and below, projects,'and the 
margin is incrassated , so that a horizontal section has the 
appearance of a cross ; as Ixia chiciata. 
o6 
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B. Compound Leaves.^ 
89. Compotmd (compositum), when several leaves are 
supported by one footstalk. To this term belong Nos. 89^ 
9S, 95, 90, 97. But when the leaf agrees with the above 
definition, although it should not come under any of ^ 
following kinds, it is still to be considered a compound 
leaf. — 90. Fingered (digitatum), when the base of sevenl 
leaves rests on the point of one footstalk ; as in the hoise-i 
chestnut, ^sculus Hippocastanum. — 91. Bincde (binatomj^ 
when two leaves stand by their base on the top of ott 
footstalk; but if the two foliola of a binate leaf bend back 
in a horizontal direction, it is called a coDJugate lea( M- 
um conjugatum. — 92. Bigeminate (bigeminatum, bigemi' 
num), when a divided leaf-stalk at each point bears two 
leaves ; as in some species of Mimosa.>-d3. JVigemMi 
(trigeminatum or tergeminum), when a divided leaf-stilk 
on each point bears two leaves, and on the principal stalk, 
where it divides, there is a leaf at each side ; as in tiie 
Mimosa tergemina. — 94. Temate (tematum), when three 
leaves are supported by one footstalk; as in the clovOi 
Trifolium pratense. Strawberry, fragaria vesca. — ^95. St 
terfude (bitematum or duplicato-tematum), when a foot- 
stalk, which separates into three, at each point bears three 
leaves. — 96. THfemof^ (tritematum or triplicato-tematoml 
when a footstalk, which separates into three, is again di- 
vided at each point into three, and on each of these nine 
points bears three leaves. — 97. ^uadrinaie (quadnnataml 
when four leaves stand on the point of a leaf-stalk; tf 
Hedysarum tetraphyllimi. — ^98. ^inaie (quinatom), wha 
five leaves are supported by one footstalk : this, it is troe^ 
has some affinity with No. 89, but varies on account of 
the number five, as in the other there are generally mote 
leaves.— 99. UnibeUate (umbellatum), when at the point of 
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a leaf-stalk there stand a number of leaves, closely set, and 
forming the %ure of a parasol; as Aralia scioda- 
phyllum, Panax chiysophyllum. — 100. PedaU (pedatum, 
ramosum), when a leaf-stalk is divided, and in the 
middle, where it divides, there is a leafet; at both 
ends there is likewise a leafet, and on each side, be- 
tween the one in the middle and that at the end, 
another or two, or even three leaves. Such a leaf there- 
fore consists of five, seven, or nine leafets, that are all 
inserted on one side ; as in the Helleborus viridis, fcetidus, 
and niger. — 101. Pinnated (pinnatum), when on an undivi- 
ded leaf-stalk there is a series of leafets on each side, and 
on the same plane ; of this there are the following kinds : 
«u MrupUy pinnated (pari pinnatum, or abrupte pinnatum) 
when at the apex of a pinnated leaf there is no leafet — /3. 
Pinnate with an odd one (impari-pinnatum, or pinnatum cum 
Impari), when at the apex of a pinnated leaf there is a 
leafet. — y. Oppositely pinnate (opposite pinnatum], when 
the leafets on a pinnated leaf stand opposite to one another. 
^-«r. ^Mematehf pinnate (alternatim pinnatum), when the 
leafbts on a pinnated leaf stand alternately. — t. Interruptedly 
pinncAe (interrupte pinnatum), when in a pinnated leaf 
each pair of alternate leafets is smaller. — ^. Jointedly piri" 
mate (articulate pinnatum), when between each pair of op- 
posite pinniB, or leafets, the stem is furnished with a joint- 
ed edge. — ». Decwrsivdy pinnate (decursiv^ pinnatum), 
when from each particular pinnula a foliaceous appendage 
runs down to the following one.— ^. Decreaaingly pinnate 
(pinnatum foliolis decrescentibus), when the successive 
foliola on a pinnated leaf grow gradually smaller to the 
point ; as in the Vicia sepium. — 102. Conjugately pinnated 
. (conjugato-pinnatum,) when a leaf-stalk divides, and each 
part makes a pinnated leaf. — 103. Temato-pinnate (tema- 
to-piimatum), when at the point of a principal leaf-stalk 
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there stand three pmnated leaves ; as Hoffinanseggia.— 
104. DigUaio-pinnate (digitato-pinnatum)^ when BeyenJ 
sunply pinnated leaves, from four to five, stand on the 
pomt of one stalk; as in Mimosa pudica. — 105. DoMf 
pinnate (hipinnatum, duplicato-pinnatum), when a leaf- 
stalk hears, on one plane on hoth sides, a numher of leaf- 
stalks, of which each is a pinnated leaf. — 106. JMibf 
pinnde (triplicato-pinnatum, or tripinnatmn), when seve- 
ral douhly pinnated leaves are attached to the sides of a 
foot-stalk on one plane. — 107. DoMy compound (decom- 
positum), when a divided leaf-stalk comiects several leaves ; 
of this kind are Nos. 90, 91, 93, 98, 99, 100. But the 
term decompositum is only used when the division of the 
leaf-stalk of the pinnul© is irregular. — 108. Swoer-decom- 
pound (supra-decompositum), when a leaf-stal k, which is 
often divided, sustains several leaves ; to this belong Nos. 
94, 101. But then the term is used only when the divi»- 
ioDS of the leafets are either more numerous or not so 
regular. 

In respect of the place. 

109. Radical (radicale), when a leaf springs from the 
root, as in the violet, Viola odorata. Sagittaria sagitti- 
fblia. — 110. Seminal (seminale), when a leaf grows out of 
the parts of the seed, as in the hemp ; where, as soon as it 
springs, there appear two white bodies, which are the two 
halves of the seed that change into leaves. — 111. Cmiltiie 
(caulinum), which is attached to the principal stem. The 
root leaves and stem leaves of a plant are oflen very dif- 
ferent — 112. BjOMcoua (rameum), when a leaf rises ftom 
the branches. — 113. AidUary (axillare or subalare), which 
stands at the origin of the branch.^— 114. Floral (florale)^ 
which stands close by the flower. 
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In respect of substance. 
115. Membrarutcgous (membianaceum), when both mem- 
branes of a leaf lie close upon one another, without any 
pulpy substance between them ; as in the leaves of most 
trees and plants. — 116. Fleshy (cornosum), when between 
the membranes there is much soil and pulpy substance ; 
as in houseleek, Sempervivum tectorum. — 117. Hollow 
(tubulosum), when a somewhat fleshy and long leaf, as in 
the onion, Allium Cepa. — 118. BUoadar (biloculare), when 
in a linear lea^ internally hollow, the cavity is divided by 
a longitudinal partition into two. Lobelia dortmanna. — 
119. Articulate (articulatum, or loculosum), when a cylin- 
drical hollow leaf has its cavities divided by horizontal par- 
titions; as Juncus articulatus. — 120. Cylindrical (teres), 
when it is formed like a cylinder. — 121. Compressed (com- 
pressum), when a thick leaf is flat on both sides. — 122. 
Two-edged (anceps), when a compressed leaf is sharp on 
both edges. — 123. Depressed (depressum), when the upper 
surface of a fleshy leaf is pressed down, or, as it were, hol- 
lowed out. — 124. Flat (planum), when the upper surface of 
a thick leaf fonns an even plane. — 125. Gibbous (gibbo- 
sum, or gibbum), when both surfaces are convex. — 126. 
Scimitar-shaped (acinaciforme) ; a two-edged thick leaf, on 
one side sharp and arched, on the other straight and broad. 
— 127. Reshaped (dolabriforme), when a fleshy leaf is 
compressed, circular on the upper part, convex on the one 
side, sharp edged on the other, and cylindrical at the base, 
— 128. Tongue-shaped (linguiforme), when a long com- 
pressed leaf ends in a round point. — 129. Three-sided (tri- 
quetrum), when the leaf is bounded by three narrow sides, 
and is at the same time long.— 130. Deltoid (deltoidemn), 
when a thick leaf is bounded by three broad surfaces, and 
is at the same time short— 131. Four-^comered (tetrago- 
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nam), when a leaf, long in proportion, is bounded by four 
narrow surfaces ; as in the Pinus nigra. — ^132. Waaiy (verm- 
cosum), when short fleshy leaves are tmncated, and stand 
in thick heaps ; as in some Euphorbise. — ^133. Hooked-shik- 
ped (uncinatum), wheli a fleshy leaf is flat above, compiesfr- 
ed at the sides, and bent back at the point 

In respect of situation and position, 
134. Opposite (folia opposita), when the bases of tii0 
leaves are next each other, on opposite sides of a stenk 
— 135. Dissimilar (disparia), when of two leaves, placed op- 
posite, the one is quite differently formed from the other; 
as some species of Melastoma. — 136. Mtemate (altema), 
see No. 11. — 137. Scattered (sparsa), when the leaves stand 
thick on the stem, without any order. — 138. Crowded (con- 
ferta, or approximata), when the leaves stand so close 
together that the stem cannot be seen. — 139. Rejnote (re- 
mota), when the leaves are separated on the stem by ce^ 
tain interstices. — 140. Three-together (terna), when three 
leaves stand round the stem : there arc sometimes four, five, 
six, seven, eight, &c., quatema, quina, sena, septena, octo- 
na, &c. — 141. Starlike (stellata, or verticillata), when sev- 
eral leaves stand round the stem at certain distances ; as is 
ladies-bed straw, Galium, &c. — 142. Tufted (fasciculata), 
when a number of leaves stand on one point ; as in the 
larch, Pinus larix, Celastrus buxifolius. — 143. Two-rmoti 
(disticha), when leaves are so placed on the stem that they 
stand on one plane ; as in the pitch fir, Pinus picea, Loni- 
cera symphoricarpus. — 144. Decussated (decussata), when 
the stem, in its whole length, is set round with four rows 
of leaves at each branch, and when one looks perpendicu- 
larly down upon it, the leaves seem to form a cross ; as in 
Veronica decussata. — 145. Imbricated (imbricata), when 
one leaf lies over another, as the tiles upon a roof. Of 
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Ibis there are the following kinds :-—du Bifaariously mJbri- 
tated (bifariam imbricata), when t)ie leaves are so laid upon 
one another that they form but two rows longitudinally on 
the stem. — ^. Trifariam imbricata, three rows. — y. Quad- 
rifariam imbricata, &c. four rows, &c. 

F. In respect of insertion, 
146. Petiolated (petiolatum), when a leaf is furnished 
with a foot-stalk. — 147. Palaceous Cpalaceum), when the 
foot-stalk is attached to the margin. — 148. PeUated (pelta- 
tum), when the foot-stalk is inserted into the middle of the 
leaf. — 149. Sessile (sessile), when the leaf is attached to 
the stem without any foot-stalk. — 150. Loose (solutum, 
or basi solutum), a succulent cylindrical or subulate leaf, 
which seems to have no connexion with the stalk on which 
it rests, but seems to hang the more loosely ; as Sedum 
album. — 151. Riding (equitans), a sword-shaped or linear 
leaf, that forms at its base a sharp and deep furrow, whose 
surfaces lie on one another, and embrace the stalk ; Dra- 
caena ensifolia, Sisyrinchium striatum, &.c. — 152. Decurrent 
(decurrens), when the foliaceous substance of a sessile leaf 
runs down along the stem. — 153. Embracing (amplexi- 
caule), when a sessile leaf is heart-shaped at the base, and 
with both lobes embraces the stem. — 154. Convtaie (conna- 
tum , when opposite and sessile leaves are joined at their 
base. — N.B. A pei^b/tafe^^ /eq/* (folium perfoliatum), is al- 
ready described in No. 59. 

F, In respect of direction. 
155. Jlppressed (appressum), when the leaf turns up, and 
lays its upper surface to the stem. — 156. Frect (erectum, 
or semiverticale), when the leaf is directed upwards, and 
makes with the stem a very acute angle. — 157, Vertical 
(verticale), which stands quite upright, and thus makes 
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with the horizon a right angle. — 158. Bent ddtwa^ (ad- 
versum), when the margin of a vertical leaf is \xasd 
towards the stem. — 159. Spreading (patens), which goei 
off from the stem in an acute angle. — 160. Bemt in (inflei* 
am, or incurvmn), when an upright leaf is hent in at iH 
point towards the stem. — 161. Oblique (obliquum), who 
tiie base of the leaf stands upwards, and the point is tninel 
towards the ground. — 162. Horizontal (horizontale), wtei 
the upper surface of the leaf makes with the stem a ligil 
angle. — 163. Bent down (reclinatum, or reflexum), whfli 
the leaf stands with its point bent towards the earth.—lS^ 
Bent back (revolutum), when the leaf is bent outwudi; 
and its point from the stem. — 165. Hanging down (depeH 
dens), when the base is turned to the zenith,.and the point 
towards the ground.— 166. Rooting (radicans), when tie 
leaf strikes root. — 167. Sioimming (natans), when the lerf 
swims on the surface of water; as in Nymphcsa alba.— 1& 
Immersed (demersum), when the leaves are found uiAt 
water. — 169. Emerging (emersum), when the leaf of* 
aquatic plant raises itself out of the water. 

Besides the petiole, the stipulse, and the lamina, wW 
have now been described, there are two appendages wlack 
properly belong to the foliage, and still remain to be b> 
ticed ; these are the ramentum, and the cirrhus, or tendril 

The Rament (ramentum), is a small, often bristle-Bhapet 
leafet, that is oblong, thin, and more or less of a hiowi 
color ; sometimes placed, like the stipulse, in the angitf 
of the petiole ; but sometimes, likewise, without any order 
on the stem. It appears on all trees when theu: budsope^ 
and falls soon after. On the oak it stands like the stipute 
on the Scotch fir, Pinijs sylvestris, it is soon dispersed. 

When the stem of a plant is covered with fine dry bcx^^ 
that have the appearance of the Ramentum, it is piope^ 
ciilled a ramentaceous stem, caulis ramentaceus. 
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The Tendrii. (cirrhus), is a filiform body, which serves 
for attaching plaats to some support It is always an 
alteration of some other part of the plant; for instance, in 
the vine, of a lea( and in the Artobotrys, of a part of the 
inflorescence. Climbing plants are Aumished with ten- 
drilB. They are in general spiral. The species are as 
fi>llow8 : — 

1. JixQlary (axillaris), when rising firom the axillee of the 
leaves. — 2. Foliar (foliaxis), when springing from the points 
of the leaves. — 3. PeLidlar (petiolaris), when standing on 
the point of the common foot-stalk of a compound leaf.-— 
4» Peduncular (pedimcularis), when rising from the foot> 
stalk of a flower. — 5. Simple (simplex), when not divided. 
—6. Canvolvie (convolutus), when winding regularly round 
a prop. — 7. Revolute (revolutus), when winding irregularly, 
sometimes to this side, sometimes to that 

To thd inflorescence are to be referred all those parts 
which are placed above the articulation, which unites the 
flower with the plant : strictly speaJdng, the term denotes 
the mode in which the flowers are arranged upon their 
stalk or rachis. We will first describe the difierent man- 
ners in which this is effected, and then explain the nature 
and modifications of the accessory leaves. 

The inflorescence in many plants is an important cha* 
racter, and the following kinds have been described, viz. : 
• The whirl (verticillus), the head (capitulum), the ear (spi- 
cula), the spike (spica), the raceme (racemus), the fascicle 
(fasciculus), the umbel (umbella), the cyme (cyma), the 
corymb (cor3rmbus), the panicle (panicula), the thyrse 
(thyrsus), the spadix (spadix), and finally, the catkin 
(amentum). 

A Whirl (verticillus), consists of several flowers that 
encircle the stem, and stand uncovered at intervals upon 
it Of this there are the following kinds ^- 
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1. Sittir^ (sessilis), when all the flowers sit close to iJie 
stem, without foot-stalk, as in the field mint Mentlit 
arvensis. — % Wifh a foot-stalk (pedunculatus), when the 
flowers are furnished with short foot-stalks. — 3- Headed^ 
(capitatus), when the flowers stand so thick that they tak» 
the figure of a half sphere ; as Phlomis tuberosa. — 4. Hdf 
(dimidiatus), when the flowers surround only the half rf 
the stalk ; as in balm, Melissa officinalis. — 5. Close (con* 
fertus), when one whirl stands «lose above another. — & 
Distamt (distans), when the whirls stand at a distance one 
from another. — 7. Leafy (foliosus), when there are leaver 
at the base of the whirl. — 8. Leafless (aphyllus), when there 
are no leaves above the whirl. — ^9.. Bradeate (bracteatos)^ 
when there are floral leaves, or bracteie at the whirl. — Ifll 
Ehradeate (ebracteatus), when there are no bractee at the 
whirl. — 11. Naked (nudus), when no leaves or bractee 
stand near the whirl. — 12. Svc^ eighty ten^ or man^fiawsnL 
(sex, octo, decern, or multiflorus), when the whirl consisti 
of many flowers. 

The Head (capitulum), is a number of flowers standioff 
thick upon one stalk, so as to form a round head. The 
flowers have either foot-stalks, or sit close. The fbUowinif 
are varieties of this: — 

1. j^feencai{globosum, or sphsericum), when the floweis 
have a perfectly round form ; as in the Gomphrena globoea 
— % Roundish (subglobosum), when the head of flowen ii 
nearly round, but where the length exceeds the breadth; 
Bs in clover ; Gomphrena globosa. — 3. Conical (conicimi)) 
when the head is long, drawing towards a point ; as in Tn- 
folium montanum. — 4. Hemispherical (dimidiatum, or hemi* 
sphericum), when the head is round on one side and flat oo 
the other. — 5. Letify (foliosum), when the head is «««• 
rounded with leaves. — 6. TV^ei (comosum), having leave* 
at the point ; as Bromelia ananas^— 7. Naked (nadi]iD)» 
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when it is devoid of leaves. — 8. Standing an iht point (ter- 
minale), when it stands on tiie top of the stem. — ^9. AriUary 
{azillare), standing on the angles of the leaves, that is, 
where the base of the leaf, or of the leaf-stalk, is placed. — 
10. m^ktr (alaris), sitting on the axillie of the branches. 

The Ear (spicula or locusta), is either named from the 
Sioweis of the grasses enclosed in the glume ; or we un- 
derstand bj it also, the flowers of the gramineous plants, 
0achascyperu6,scirpus sylvaticus, &c., which stand close- 
ly pressed together on a filiform flower-stalk. It is de- 
nominated according to tiie number of the flowers and 
their figures. — ^The following are the kinds of it: — 

1. One;/Zotre?^ (uniflora), that contains but one flower; 
as Agrostis. — ^2. Two-flowered (biflora), having two flowers ; 
as in Aria.— 3. Tliree-flowered (triflora), &c. — 4. Many- 
fiowered (multiflora), that contains many flowers. — 5. Round 
(tere8),when the flowers in the spicula are so placed that 
their horizontal section is round ; as Glyceria fluitans, &c. 
— 6. Two-ranked (disticha), when the flowers in the spic- 
ula are placed in two opposite rows on the same level ; as in 
Cyperus. — 7. Ovatt (ovata), when the outline of the spicula 
resembles the figure of an egg ; as Bromus secalinus. — 8. 
Oblong (oblonga), when the outline of the spicula exhibits 
an ellipsis more or less perfect — ^9. Linecur (linearis), when 
the spicula is long and small, but of equal breadth 
throughout- 

The Spike (spica) is that sort of inflorescence when 
many flowers, without any foot-stalk, sit on a simple fili- 
form principal flower-stalk. If there be a foot-stalk, it 
must be much shorter than the flower. The kinds are, 

1. Glomerate (glomerata), when the spike consists of a 
spherical selection of flowers.— ^2. Merrupted (interruptai), 
when the flowers upon the spike are interrupted by naked 
inteiBtices.— 3. VerkciUated (verticillata), when the floweif , 
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leaving naked interstices on the spike, appear on iJii 
account to be placed in whirls. — 4. Imbriaxted (imbricate 
when the flowers stand so thick together that one liei 
npon another. — 5. Distichous (disticha), when the flo^ 
are arranged on the spike in two rows. — 6. One-rvwd {» 
cunda), when the flowers are all arranged on one sided 
the spike, so that the other side is naked. — 7. O/imdnd 
cylindrica), when the spike is equally covered with floi 
both above and below. — 8. Linear (linearis), that is ve^ 
slender, and of equal thickness. — ^9. Ovate (ovata), tbati 
thick above, more slender below, appears of an oval foA 
— 10. Ventricose (ventricosa), thick in the middle, aoi 
slender at both extremities. — 11. Leafy (foliosa), haraif 
leaves between the flowers. — 12. Comose (comosa), lav. 
ing leaves at the apex. — 13. Fringed (ciliata), having hiiH 
between the flowers. — 14. Simple (simplex), withort 
branches. — 15, Branched or compound (ramosa, or compo* 
sita), when several spikes stand on one branched or divide! 
stalk. — 16. Conjugate (conjugata), when two spikes stairf* 
ing on one stalk unite at the base. — 17. Bundled (ftscirt* 
lata), when several spikes standing on onefootrstalkuml^ 
at the base. — 18. Terminal (terminalis), standing on ^ 
apex of the stalk or branch.— 19. AjciUary (axillaris), stand* 
ing in the angles at the origin of the leaves.— 20. Lfltorf 
(lateralis), standing on the wood of the former year, that i% 
on the place now destitute of leaves. 

The Raceme (racemus) is that sort of infloresenceta 
which several pedunculated flowers are longitudinally •*• 
tached, nearly of equal length, or at least where the lowe< 
flower-stalks are little longer than the upper. Here fi^ 
low the different kinds of Raceme : — 

1. One-sided (unilateralis), when only one side of tii 
stem is set with flowers. — 2. One'rou>ed (secundus), ▼!«• 
the flower-stalks are situated round the principal stem, W 
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liie £owers themselves are directed only to one side. — SL 
Edmber (laxus), when the raceme is very pliant and flexible. 
■—4. iSI^(strictus), when the raceme does not bend. — 5. 
Simple (simplex), when it is unbranched.— 6. Compound 
Ccompositus), when several single racemes unite on one 
stem. — 7. Corrugate (conjugatus), when two racemes, stand- 
ing on one stem, unite at the base.— 8. JVdked (nudus), with- 
out leaves or bractese. — ^9. Foliate (foliatus), set with leaves 
or bracte®. — 10. Bradeate (bracteatus), when there are 
bracteaB at the flowers. — 11. Ehradeate (ebracteatus), hav- 
ing no bractesB. — 13. Ered (erectus), standing upright — 13. 
Straight (rectus), straight without bending. — 14. Cemuous 
Ccemuus), when the apex of the raceme is bent downwards, 
— 15. Nodding (nutans), when the half of the raceme is bent 
downwards. — 16. Hanging (pendulus), when the raceme 
hangs down perpendicularly. 

The Fascicle or bundle (fasciculus) is a number of 
simple foot-stalks, of equal height, which arise at the point 
of the stem, not from one point, but from several. As an 
example of the fasciculus may be quoted Dianthus carthu- 
sianorum. 

The Umbel (umbella) consists of a number of flower- 
stalks, of equal length, that rise from the point. In an^ 
umbel the flower-stalks are called rays (radii). There 
are the following varieties of the umbel : — 

1. Simple (simplex), when the rays bear but one flower. — 
2. Co7npoMtid(composita), when each ray of the umbel sup- 
ports a simple umbel. The rays which support the simple 
umbels are called the universal or general umbel, umbella 
universalis. The simple umbels are called the particular 
or partial umbels, umbella partialis or umbellula. — 3. iSii*- 
Hng (sessilis), when the umbel has no stalk. — 4. Peduncih 
Usted (pedunculata), when it is furnished with a stalk. — 5. 
Close (conferta), when the rays of the umbel stand so near 
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one to another that the whole umbel becomes veiy thk 
and close. — G^Distant (rara), when the rays stand wide- 
Poor (depauperata), when the umbel has but few flowei 
— 8. Convex (convexa), when the middle rays aie highb 
stand thick, so that the whole form a globular iigure.- 
FUxt (plana), when the rays being of equal length, tl 
flowers form a flat surface. 

The Cyme (cyma) is that species of inflorescence whe 
the whole at first view, has the appearance of a compou 
umbel, only the principal flower-stalk and those whish 
port the particular florets do not rise from the same poi 
The flower-stalks rise close above one another, and 
divided into irregular branches. Examples of the cyi 
are found in Sambucus nigra, and Viburnum opulus. 

The CoRTMB (corymbus) is, properly speaking, an en 
racemus, the lower flower-stalks of which are either brant 
ed or simple, but always so much produced as to be 
equal height with the uppermost 

The Panicle (panicula) consists of a number of si 
flowers that stand on unequally divided branches, and 
long peduncle. The kinds are; 

1. Simple (simplex), that has only undivided side brancb 
— 2, Branched (ramosa), when the branches are 
branched. — 3. Much branched (ramosissima), when the 
branches are much divided. — 4. Disappearing (deHqaescei 
when the foot-stalk so loses in branching that it cannot 
traced to the end. — 5. Spreading (patentissima), when 
branches stand wide from one another, and spread oat 
all sides. — 6. Crowded (coarctata), when the branches sti 
very dose together. — 7. One-rowed (secunda), when 
branches incline all to one side. 

The Thyrse (thyrsus) is a condensed panicle, wh 
brandites axe so thick that the whole has an oval form; 
in the flower of the privet, Ifigustrum vulgare, Tusaili 
petasites. 
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The Spadix is peculiar to the palms, and some plants 
allied to the genus Arum. All flower-stalks that are con- 
tained in a vagina, are called Spadix. This organ is some- 
times found like a spike, racemus, or panicle, and from 
these it takes its name. 

The terms appropriated to it are the following : — 
1. Spiked (spicatus), having the appearance of a spike. — 
2. Racemdike (racemosus), forming a raceme. — 3. Panicu- 
lated (paniculata), having the form of a panicle. 

The Catkin (amentum, or julus), is a long and always 
simple stem, which is thickly covered with scales, imder 
which are the flowers, or their essential parts. 

Examples of this are found in the willows (salices), 
hazel (Corylus avellana), hornbeam (carpinus), &c. 

1. Cylindrical (cyhndiicvan), which is equally thick above 
or below. — 2. Memutted (attenuatum), which grows thinner 
and thinner to the point. — 3. Slender (gracile), which is 
long, but has few scales, and also is slender in proportion to 
its length. — 4. Ovate (ovatum), which is thick below and 
around, but grows gradually more slender to the point 

The accessory leaves of the inflorescence are the brac- 
tesB, of which the spatha, and the involucrum are varieties. 
The Bractea are small leaves, placed above the articu- 
lation of the inflorescence, near or between the flowers, 
and in general are of a difierent shape and colour from the 
other leaves. They are subject to many variations of fig- 
ure, duration, &c. ; the terms to express which are the 
same as are applied to leaves under similar circumstances. 
The Spatha and the Involucrum differ from bractes in 
being situated immediately below the articulation of the 
inflorescence with the plant They are both subject to 
several variations of form, which axe designated by par- 
ticular names. 

. VOL. V. p 
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The spatha is, 

1. Univalve (univalvis), when it consists but of one leaf; 
as in Arum maculatum. — 2, Bivalve (bivalvis), when two 
leaves stand opposite each other, as in Stratiotes.— ^ 
Halved (dimidiata), when the flowers are covered on one 
side only.— 4. PeTTnanent (persistens), when it remains un- 
changed till the fruit appears. 

The IiTvoLUCRUM consists of several leaves, surroond- 
ing one or several flowers. It is chiefly known in umbel- 
liferous plants, and in compound flowers. In the foimer 
the terms employed do not differ from those used for other 
parts of a plant ; in the latter it is altogether of another 
Mnd, and requires a particular description. 

The Common Caltx, common Perianthium, or Airreo- 
DiUM, as it is sometimes called, is an involucrum, whick 
contains a great number of flowers, in such a manner as 
that these flowers appear to form but one ; as in the dan- 
delion (Leontodon taraxacum), blue bottle (Centaurea cf* 
anus), sun flower (Helianthus annuus), &c. The lasJk 
are, 

1. One-haved (monophyllum), that consists of but aat 
leaf, united at the base, but divided at top. — fL Manf^ 
■ieaved (polyphillum), that is compounded of several leaveii 
—3. Simple (simplex), when the flowers are surrounded 
with a single row of leaves. — 4. Equal (sequale), whei 
in a simple perianth the leaves are of equal lengthr- 
5. Scaly or imbricated (squamosum or imbricatam), wbei 
the common perianth consists of closely imbricated &^ 
oia.-^. Squamxtae (squamosum), when the foliola are beM 
back at the point — 7. Scarioae (scariosum), when the fi^ 
liola are hard and dry : this is found in Centaurea gl» 
tifolia. — 8. Fringed (ciliatum), when the margins of tl« 
foliola are beset with short bristles of equal length^ 
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Muricaied (muricatum), when the margins of the foliola 
are set with short stiff prickles. — 10. Thorny (spinosum), 
when each leafet is provided with a horn: these are ei- 
ther simple thorns (spinsB simplices), or branched (ra- 
mosee). — 11. 7\*rWnflrfcrf (turbinatum), when the perianth 
has quite the figure of a top. — 12. Spkerical (globosum), 
when it has the form of a perfect sphere. — 13. H&mspher- 
ical (hemisphsBricum), when it is round below and fiat 
above. — ^14. Cylindrical (cylindricum), when the perianth 
b round and long, as thick above as below. — 15. Flat 
(planum), when the foliola of the perianth are spread out 
quite flat — 16. Doubled or calycuUded (auctum or car 
lyculatum), when ct the base of the common perianth 
there is another row of foliola, that appear to form an- 
other involucrum; as in dandelion, Leontodom Tarax- 
acum. 

The Flower is the part immediately terminating the 
twigs or branches of the inflorescence, and containing 
the commiencement of the fruit. Its parts are the Calyx^ 
the Corolla, the Stamens, and the PistiUum; besides 
which must be noticed the Discus. 

When the calyx and corolla are so confounded as not to 
be capable of being distinguished, they are called Peei- 
ANTHiUM ; as in Butpmus. 

The Calyx immediately encloses the flower. It is, 

1. .^Wrfiwg- (persistens),remaining after the flower falls off; 
as in the henbane, Hyoscyamus niger. — 2, Deciduous (de- 
ciduus), that falls off at the same time with the flower ; as in 
the lime tree, Tilia EuropaBa. — 3. WUhering (marcescens^, 
that withers after the flower, but still remains for some time, 
iind at last drops off; as in the apricot, Prunus Armeniaca. 
— 4. Caducous (caducus), that falls off before the flower; 
as in the poppy, Papaver somniferum. — 5. Simple (simplex). 
— ^ Double (doublex), when a double calyx encloses the 
p2 
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flower ; as the strawberry, Fragaria vesca ; mallow, Malvt 
rotundifolia. — 7, One-letifed Cmonophyllous), when the calyx 
consists of one leaf, that is, it may be divided into equal or 
unequal lacini©, but all of them are connected at the base, 
— 8. 7\ro, three^ four, Jtve-lmfedy di-tri-tetra-penta, &a 
phyllous, many-leaved (polyphyllous), when it consists of 
two or more foliola. — ^9. DerUated (dentatus), when it hii 
at the margin short segments or indentations, but whick 
are not deeper at most than the fourth part of the whole <» 
lyx. According to the number of these segments the calyx 
is hi, tri, quadri, quinque, &c. or multidentatus, with tw^ 
three,* four, five, or many segments. — 10. Cleft (fissns)^ 
when the calyx is divided into lacinise, but which reacfc 
only to the middle. It is often bi-tri-quadri-multifidia. 
— 11. Parted (partitus), when it is divided down totht 
base. These divisions are also named according to their 
number, as bi-tri-quadri-&c. multipartitus. — 12. Labiaid 
<yr bUahiated (jabiatus or bilabiatus), when it is deeply di> 
vided into two lacinise, both of which are dentated; asBi«! 
garden sage. Salvia officinalis. — 13. Entire (integer), 
when amonophyllous calyx is short, round at the base,aiii 
entire on the margin. — 14. Urceolated (urceolatus), whci 
a monophyllous calyx is short, round at the base, and eih 
tire on^ the margin. — 15. Shut (clausus), when a potf' 
phyllous, or divided calyx, applies itself closely to tl» 
corolla. — 16. Tvbvlar (tubulosus), when a divided clet 
or indented calyx, at its origin is cylindrical, and foffll 
a tube. — 17. Spreading (patens), when, in a monophyllooi 
or polyphyllous calyx, the foliola or lacini® stand qnii» 
open. — 18. needed (reflexus), when either the segment 
or laciniflB in monophyllous calyxes, or the foliola in pcfr 
phyllous, are bent back. — 19. Irifiated Cinflatus^, when thJ 
calyx is hollow, and bellies out — ^20. Mbremated (abbrev^ 
tos), when the calyx is much shorter than the corolla^- 



BOTANY. 341 

^1. Coloured (coloratus), when the calyx is of another 
colour than green. 

The CoRULLA is the envelope, or small leaves enclosed 
by the calyx, surrounding the interior parts of the flower, 
of a more delicate structure than the calyx, and of another 
colour than green. It consists either of one piece or of 
^everal ; the first called a monopetalous corolla (corolla 
monopetala^, the last polypetalous (corolla polypetala). 
The pieces it consists of are called petals (petala). 

The moTwpetcdous corolla is that which consists of hut 
one piece, which, however, may be divided into segments, 
but which must always be entire at the base. The follow- 
ing are varieties of this corolla : — 

1. Thihtdar (tubulosa), that consists of a single piece, 
hollow and of equal thickness. The small corolla or floret, 
which is found included in a common perianthiufoi, is also 
called tubular, although it sometimes departs &om this 
form. — 2. Clvb-skaped (clavata), which forms a tube, grow- 
ing gradually wider upwards, and narrower at the aperture. 
— 3. Spherical (globosa), which is narrow above and below, 
and wide in the middle.— 4. Bdl-shaped (campanulata), that 
grows gradually wider at the mouth, so that it has nearly 
the appearance of a bell. — 5. Cup-shaped (cyathiformis), 
when a cylindrical tube grows gradually wider from below 
upwards, but the margin is upright, and not bent back or 
contracted. — 6. Urceolaied (urceolata), when a short cylin- 
drical tube extends itself into a wide surface, the margin 
of which is erect. — 7, Funnel-shaped (inftmdibuliformis), 
when the tube of the corolla grows gradually wide, above 
that is obversely conical, but the rim pretty flat and turned 
outwards. — 8. Salver-shaped (hypocrateriformis), when the 
tube of the corolla is perfectly cylindrical, but very long, 
and the rim forms a broad expansion ; as in Phlox.— 9. 
JFhed^haped (rotata), when a cylindrical tube is very short, 
p3 
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neatly shorter than the calyx, sometimes hardly perceptible, 
and its margin is quite flat. It is almost the same with the 
foregoing, only the tube is very short ; as in shepherd^ 
dub, Verbascum. — 10. To?igft«e-5^pe<f{ligulata), when the 
tube is not long, suddenly ceases, and ends in an oh\(aj[ 
expansion ; as in the Aristolochia clematitis, and in some 
flowers that are contained in a common perianthium.— 11- 
Difform (difformis), when the tube gradually becomes wider 
above, and is divided into unequal lobes ; as in some (»• 
rollas that are included in a common perianthium, e. g.the 
blue bottle, Centaurea cyanus. — 12. RingerU (ringeBs)^ 
when the margin of a tubular corolla is divided into two 
parts, of which the upper part is arched, the under oblonft 
and has some resemblance to the open mouth of an animalj 
as in sage. Salvia officinalis. — 13. Masked (personata]k 
when both segments of the ringent flower are closely pie^ 
sed together ; as in snap-dragon. Antirrhinum majus.— 14 
Bilabiate (bilabiata), when the corolla has two segmentt 
or lips, which lie over against each other, and which Hej 
themselves oflen laciniated or cleft, — 15. One-lipped (\a^ | 
abiata), when in a ringent, personate, &c. corolla, the Bfj 
per or under lip is wanting, as in Teucrium. 

The kinds of the many-petaUed coroUa (corolla polype 
tala) are, 

1. Roselike (rosacea), when petals which are pK^tf 
round, and at their base have no unguis, form a corolla^' 
2. MaUowlike (malvacea), when five petals, which at 
base are considerably attenuated, so unite below thatti 
appear to be monopetalous. — 3. Cross-like (cruciata),w] 
four petals, which are very much produced at their W 
stand opposite to one another ; as in Sinapis alba, Bad 
oleracea, viridis, &c. — 4. Pink (caryophyllacea), whenUl 
petals at their base are much elongated, and stand lA 
monophyllous calyx ; as in Dianthus caryophyllttB, &^ 
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5. IdUy-like (liliacea), when there are six petals, hut no 
calyx. In some there are only three, in others they form 
a tube at the bottom. This ma^es the idea somewhat in^ 
definite ; but it ought to be remarked that this kind of co- 
rolla never htis a calyx, and that it is only proper to the 
lilies. — 6. Tivo, three, foury/wey many petaUed (di-tri-tetra- 
penta-&>c. polypetala), thus the corolla is denominated ac- 
cording to the number of the petals. — 7, PapUi4maceou8 
(papilionacea), when four petals dijffering in figure stand 
together ; to these petals tbe following names have been 
given (for instances, examine the flowers of the common 
pea, pisum sativum, or vetch, vicia sativa) : — a. The stand- 
ard (vexillum) is the uppermost petal, which is commonly 
the largest, and is somewhat concave. — 6, The two tdngs 
(alee) are the two petals, which stand under the vexillum, 
and opposite to each other on each side. — c. The keel (ca- 
rina) is the undermost petal : it is hollow, and stands under 
the vexillum, and opposite to it, and contains the ovary, 
Hrith the stamina and pistillum. — 8. Orchideous (orchidea), 
is a corolla, composed of five petals, of which the under- 
most is long, and sometimes clefl ; the other four are arch- 
ed, and bent towards one another. — ^9. IrrcgitZar (irregular- 
is), consisting of four or more petals, which are of different 
lengths and inclination, so that they do not come under thq 
description of the other kinds. 

A single division of the corolla, as we have observed, is 
called a Petal (petalum) ; when this is plain, the upper 
part is called lamina, the under part unguis. 

The particular parts of the corolla have, besides, appro- 
priate names. The following are those of the monopetalous 
corolla: — 

1. The tube (tubus), of a monopetalous corolla is the 
under part, which is hollow, and in general of equal thick- 
ness« All flowers with this kind of corolla have a tube 
p4 
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except the bell-shaped, and sometimes the wheel-shaped. — 
2. The border (limbus), is the opening of the corolla, espe- 
cially when it is bent back. The limbus is often dentated 
or deeply divided, and the divisions are called — 3. S^menU 
or lobes (lacinise or lobi), and they are denominated accord* 
ing to their figure, number, and situation. — 4. The hdwd 
(galea) is the upper arched lacinia of a ringent or masked 
corolla, which is further denominated according to its stB> 
ation, figure, and segments or lacinisB.-^. The gape (rictus) 
is, in ringent flowers, the space between the two extremi- 
ties of the helmet and the under lip. — 6. The throat (fiwix), 
in a monopetalous and ringent corolla, is the opening of the 
tube. — 7. The /?aZa<e (palatum), in a personate corolla, is 
the arch of the under lip, which is so elevated as to close 
the &UX. — 8. The labeUum is the under lip of a ringent and 
personate corolla. — ^9. The lips (labia), in the bilabiate and 
unilabiate flowers, are two divisions, the one called the 
upper lip (labium superius), and the other the under lip 
(labium infer ius). The galea and labellum are likewise 
by some botanists called lips. 

The Stamens are the male organs of the plant, andaie 
seated between the corolla and the ovarium. Their parts 
arfe three ; the filament, the anther, and the pollen. 

The Filament (filamentum) is a longish body, that is 
destined for the support and elevation of the anther. In 
its figure it is very various : — 

1. Capillary (capillare), that is all of equal thickness, and 
as fine as a hair. — 2. Filiform (filiforme), like the former, 
only thicker. — 3. Awl-shaped (subulatumj, which is thicker 
below than above. — 4. Dilated (dilatatum^, that is so com- 
pressed on the sides as to appear broad and leaf-like.— 4 
Heart-shaped (cordatum), the same with the foregoing^ but 
with a margin above and pointed below ; as in Mahemia.-- 
6. fVedge-slmped (cuneiforme), a dilated filament, that is 
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pointed below, but cleft above ; as in Lotus tetragbnolobus. 
— 7* Looat (liberum), that is not attached to any other fila- 
ment — 8. Connate (connatum), when several grow together, 
fonras\g B. cylinder; as in the mallow, Malva. — ^9. B^id 
(bifidum), when^ a filament is divided into two parts. — 10, 
MtMfid or branched (multifidum or ramosum), when it is 
divided into many branches ; as in Carolinea princeps.-^ 
11* Jointed (articulatum), when the filament has a moveable 
joint ; as in sage, Salvia officinalis. — 12. Conmvent (conni- 
vens), when several filaments bend towards one another at 
their points. — 13. Incurved (incurvum), that has a bend like 
a bow. — 14. Declined (declinatum), when several filaments 
do not stand erect, but by degrees, without describing a 
lar^e curve, bend towards the upper or under part of the 
flower; as inPyrola. — 15. Hairy (pilosum), set with fine 
hairs. — 16. Equal (sBquale), that are all of equal length. — 
17. Unequal (inaequale), when some are long and some short 

The Anther (anthera) is a hollow cellular body that 
contains a quantity of pollen. Its kinds are the following : — 

1. Oblong (oblonga), which is long and pointed at both 
ends. — ^. Linear (linearis), that is long and flat, but all of 
equal breadtL— 3. j^AmcaZ (globosa), when perfectly round. 
..^. Kidney-shaped (reniformis), that is, spherical on one 
side, but concave on the other ; as in ground-ivy, Glechoma 
hederacea, foxglove. Digitalis purpurea, &c. — 5. DoMed 
(didjrma), when two seem to be joined together. — 6. •Arrow- 
shaped (sagittata), that has a long point, and is cleft at the 
base into two parts. — 7. B^id (bifida), that is, linear, but 
cleft above and below, as in the grasses.<e-^. PeUaied (pel-* 
lata), that is, circular, flat on both sides, and attached by 
the middle to the filament ; as in the yew, Taxus baecata.— . 
9. Dentated (dentata), that on the margin has dents or in- 
dentations ; as in the yew, Taxus baecata. — 10. Hairy (pilo^ 
8a), that is, covered with hair ; aa in the dead nettle, Lamittm 
p5 
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album. — 11. ThtO'homed (biconiis), which has at its wpez 
two subulate prolongations ; as in Pyrola, Arbutus, Eiica, 
&c. — 12. Aumed (aristata), that at the base has two bristle- 
shaped appendages; as in Erica. — 13. Crested (cristata]^ 
when two cartilaginous points are set on the sides or on 
the base ; as in some heaths, Erice. — 14. Awrdeas (mutica)^ 
when it has neither awn nor crest It is the opposUe of 
No. 12, 13. — 15. Angtdated (angulata), that has several deep 
furrows that form four or more angles. — 16. BUocular (bilo- 
cularis), when the anther is divided by a partition into two 
parts or cells. — 17. Unilocular (unilocularis), when there k 
but one cell or cavity in the anther. — 18. Bursting at tht 
side (latere dehiscens). — 19. Bursting at the point (apice 
dehiscens). — ^20. Free (libera), that is not attached to anoth- 
er anther. — 21. Connate (connata), when several grow to- 
gether, forming a tube. — ^22. Erect (erecta), standing witk 
its base straight on the point of the filament — 23. Jbicumbed 
(incumbens), that is perpendicularly, or even obliquely 
attached to the filament — ^24. Lateral (lateralis), that is 
attached, by its side, to the point of the filament — ^25. Mom- 
able (versatilis), when Nos. 23 and 24 are so slightly at- 
tached to the filament that the least motion agitates the 
anther. — ^26. Mnate (adnata), when the anther is closely 
attached to both sides of the point of the filament — 27. 
Sitting (sessilis), that has no filament 

The Pollen is a powder, that appears in the fbnn of 
the finest dust. In the microscope its figure is various 
being hollow, and filled with a fertilizing moisture. 

The PisTiLLVM is the organ which occupies tlie centre of 
the flower, and which finally terminates the developement 
of the inflorescence, just as a bud terminates the progi^a 
of the foliage. Hence it has been philosophically consid- 
ered as a bud in a particular state. It consists of three 
parts ; the ovarium, the style, and the stigma. 
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The Ovarium is the undennoet part of the pistillam, and 
is the rudiment of the fiiture fruit The number of ovaria 
is very various ; they are reckoned from six to eight, after 
which they are said to be several or many ovaria. Th^ 
figure is also very different. The principal kinds are :— 

1. Sitting (sessile), that has no foot-stalk. — 2. PediceUed 
fpedicellatum), furnished with a foot-stalk. — 3. Superior 
(superum), when the germen is encircled by the calyx, or, 
when this is wanting, by the other parts of the flower.— 
4. Inferior (inferum), when the ovary is situated under the 
calyx, or, when this is wanting, under the corolla. 

The Style (stylus) is seated upon the germen, and re- 
sembles a small column or stalk. The kinds of it are the 
following: — 

1. Hair-like (capillaris), that is very slender, and ot 
equal thickness. — 2, Bristte-like (setaceous), as slender ajs 
the former, but somewhat thicker at the base. — 3. Thread- 
Uke (filiformis), which is long and round. — 4. .^l-shaped 
(subulatus), thick below, above sharp pointed. — 5. Gro99 
(crassus), that is very thick and short — 6. Club'shaped 
<clavatus), thicker ab<5ve than below, — 7. Two^ three, fovar^ 
ifc. mvUifid (bi-tri-quadri-&c., multifidus), cleft in a de- 
temuned manner. — 8. JXchotomtms (dichotomus), divided 
into two parts, which are again divided at the points.-.^. 
^Perminal (terminalis), which stands on the top of the ger- 
men. — 10. Lateral (lateralis), attached to the inside of the 
germen. — 11. Erect (rectus), which stands straight up* — 
1^ Declined (declinatus), that inclines towards the side. 
— 13. Miding (persistens), that does not fall off. — 14. 
ffUhering (marcescens), that withers, and afterwards falls 
ofEl — 15. Decidtums (deciduus), that falls off immediately 
after impregnation. 

The number of the styles must likewise be accurately 
counted ; for there is often mof e than one style to ooa 
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germen, and this must be particularly observed. The 
length of the style, whether longer or shorter than the 
stamina, is also to be mentioned. 

The Stigma means the top of the style. The kinds of 
it are as follows : — 

1. Pfnnted (acutum), when it has a sharp point-^ 
Blmd (obtusum), when it forms a blunt point. — 3. OUon^ 
<oblongum), when it is thick and elongated.— 4. CIii^ 
shaped (clavatum), resembling a small club. — 5. ^TwM 
(globosum), forming a perfectly round globe. — 6. CapibM 
(capitatum), a hemisphere, the under side fiat. — 7. Ema^ 
ginated (emarginatum), when the last-mentioned kind '. 
a notch in it — 8. PeUated (peltatum), that is formed likl 
a shield. — 9. Undnated (uncinatum), hooked at the poiot 
— 10. Angtdar (angulosum), when it is fdmished with 
close and deep furrows, which occasion projecting angles. 
— 11. Three-lohed (trilobum), which consists of three 
round bodies, somewhat pressed flat — 12. DenUxted (den- 
tatum), when it is set with fine teeth. — 13. Cruciform (cni- 
cifofme), when it is divided into four parts, of which two 
are always opposite to each other. — 14. PencU-like (pencilli* 
forme), consisting of a number of short, thick, closei 
fleshy fibres, in form of a pencil. — 15. HoUow (concavum), 
when it is of a globular or longish form, but quite hollow, 
as in the violet — 16. Petal-like (petaloideum), when it has 
the appearance of a petal ; as m Iris. — 17. 2W, ihretj and 
mvUifid (bi, tri, &c. multifidutn). — 18. Bent hcLck (revolo- 
tum), when the points of a bifid or multifid stigma are 
rolled back outwards. — 19. Bent in (cpnvolutum), when 
the points of a divided stigma are rolled inwards. — 9QL 
Spiral (spirale), when a multifid "stigma is rolled up like 
the spring of a watch. — ^21. Plumose (plumosum), when 
the stigma is set with fine hairs on both sides, so as to 
have the appearance of a feather; as in the grasses.*-^ 
Hairy (pubescens), that is set with short white haiiB,— 23, 
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Latertd (laterale), which is situated cm the side of the sty- 
lus or of the germen. — 2i. SitHrtg (sessfle), which, when 
there is no style, rests on the germen. 

The Stigma, properly speaking, consists of a numher of 
inhaling tubercles, which are not always visible without a 
magnifier. In the Mirabilis Jalapa they are to be seen^ 
niost distinctly. 

The Discus is a fleshy ring, surrounding the pistillum at 
its base; and is one of the various things which Linnaeus 
indiscriminately named nectary. It generally exists in the 
form of a ring, or annulus, into which the stamens are in- 
serted, or not, as the case may be. Occasionally it is so 
much enlarged as to enclose the pistillum in part, as in Pse- 
onia Moutan, or entirely, as in Nelumbiam, when it consti- 
tutes the principal part of the fruit. 

The Fruit is the perfection of vegetation. It is by this 
part that all plants are perpetuated ; and with this, in many 
plants, existence terminates. In common language, the 
term is applied to such as are fleshy and eatable ; but, in 
scientific language, it signifies the fecundated ovarium in a 
ripe state ; and, in a more extended sense, the aggregation 
of several ripe ovaria, even belonging to different flowers. 

The essential parts of a fruit are the pericarp and the seed. 

The Pericarp is the covering of the seed, and the most 
external part of the fruit. It is terminated at the one end 
by the vestiges of the style, and at the other by the recep- 
tacle or peduncle. It consists of three parts : 1. the epicarp, 
which is the skin or outer coat ; 2. the sarcQcarp, which con- 
stitutes the flesh in fleshy fruits, and is the substance imme- 
diately covered by the epicarp ; 3. the endoc<wp, which is 
the inner lining of the fiioit, and the same as Gsertner has 
called putamen. 

The pericarp is always present in the ovarium, but some- 
times is obliterated in the fruit It is sometimes internally 
divided by partitions, which are called dissepiments, and 
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which hear on some part of their surface, generally at the 
inner angle, a fleshy or spongy mass, which is called the 
placenta, and on which the seeds are placed. 

The pericarp varies in the mode of dehiscence, in degree 
of comhination, in texture, and in relation to the perianthinm. 
From variations in these modifications, fruits may he divi- 
ded into five classes, and thirty-nine genera, disposed in 
the following manner : — 

1. Simple. 



Sect. 
* Superior. 

1. f Unilocular, or simple. 

§ Indehiscent, 

1. Utriculus. 

2. Achenium. 

3. Cariopsis. 

4. Catoclesium. 

5. Scleranthum. 

6. Samara. 

7. Clans. 

8. Nux. 

9. Drupa. 

10. Lomentum. 

§ DeMscent, 

13. Leffumen. 

14. Folliculus. 

S. t Plarilocular, or compound. . 

§ Indehiscent. 

15. Nuculanium. 

16. Bacca. 

17. Hesperidium. 

18. Carcerulus. 

19. Sterigmum. 

§ Dehiscent. 

25. Siliqua. 

26. Silicula. 

27. Pyxidium. 

28. Capsula. 

29. Regmatus. 



* Inferior. 

1. 1 Unilocular, or Bimple. 

§ Indehiscent, 

11. Stephanseum. 

12. Arcesthida. 



f Plurilocular, orcompound. 

§ Indehiscent, 

20. Polyachenium. 

21. Pomum. 

22. Pepo. 

{^. Acrosarcum. 
24. Balausta. 

§ Dehiscent, 
30. Diplostegia. 
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* SUPERTOIU 

3. t Gynobasic, 

31. MicTobasis. 

32. Sarcobasis. 

4. t Multiplex. 

33. Acinos. 

34. EtflBrio. 

35. Amalthea* 

36. Asimina. 

^ 5. t Aggregate. 

37. Sorosus. 



38. 



Strobilas. 
Ananassa. 



* IlTFEEIOB. 



The foregoing are distinguished among ^emselves by 
the following additional characters : — 

1. Utrictdtu. Pericarp bladdery, monospermotts, not 
adhering to the seed. Eleusine. 

2. Achenium. Pericarp coriaceous, monospermous, or 
oligospermous, not adhering to the seed. Rosa* Theci- 
dium of Mirbel is a variety. 

3. (Jariopsis. Pericarp usually thin, monospermous, al- 
ways adhering closely to the seed and inseparable from it 
Grasses. Also called Cerio. 

4. CatacUsiam. Pericarp coriaceous, monospermous, 
covered by the caylyx, which does not adhere to it, but 
which is much enlarged. Salsola. To this must be re- 
ferred Sacellus and Sphalerocarpium. 

5. SckramOmin, Pericarp thin, monospermous, covered 
by the indurated base of the calyx or perianthium. Mira- 
bilis. Also called Dyclesiunu 

6. Samara* Pericarp coriaceous, oligospermous, with a 
long wing at its back. Acer. This fruit is either compound 
or simple, but always unilocular in its divisions. 

7. Glans. Pericarp, coriaceous, mono-dispermous, cover- 
ed At the base by an indurated involucre, which takes thft 
name 0f cup. Quercus, Laurucu Also called Calybio. 
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8. Mix, Pericarp woody, mono-dispennous, covered at 
the base by a foliaceous involuc]:e. Peculiar to Corylos. 
The term is applied by many authors to nearly all the haid 
fruits, which have only one or two seeds. Called also Nn- 
cula by Desvaux: but that term is employed by some bot- 
anists for the Achenium. 

9. Drupcu Sarcocarp fleshy ; endocarp bony and sepan- 
ble, mono-dispermous. Amygdalus. From this Tryma is 
not distinguishable. 

lb. 'Lomentum, Pericarp polyspermous, contracted at the 
interval between each seed, and separating there intojointB. 
A form of the Legumen. Hedysarum. 

IL. ^tqfhanaum. Pericarp inseparable irom the calyx, 
and of variable consistence, monospermoos. Composite. 
Also called Cypsela. 

12. Arcesthida. Spherical monospermous, formed by the 
cohesion of several fleshy scales. Juniperus. 

13. Legumen, Polyspermous, two-valved, one-celled. 
Vicia. 

14. FoUicultis, Polyspermous, one-valved, often spoii- 
ously two-celled. Pieonia. 

15. JVueu/antutfi. Sarcocarp fleshy, endocarp bony, oftm 
confluent Verbenaceie. Diflers from drupa in being c<Hn- 
pound. Also called Pyrena and Nucula« 

16. Bacca. Pericarp pulpy, the cells obliterated, the seedi, 
nidulant in the pulp, and having no distinct mode of coin 
nezion with the pericarp when ripe. Jasminum. Thisteim' 
is often applied very vaguely. 

17. Hesperidium, Sarcocarp coriaceous, endocarp and 
placentas fleshy or pulpy, seeds nidulant, cells distinct 
Citrus. Also called Aurantium. 

18. Carcendtis, Pericarp dry, cells not more than five^ 
within confluent or distinct Tilia. , 

19. SUrigmnm, Pericaip dry, cells very ngmeroos, mort 
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than five, occasionally dehiscent slightly. This is hardly 
diiferent from the last Malva. 

{ 20. Polyachenium, Pericarp and calyx inseparahiej dry, 
cells opposite, separating from tlie top of the comn^ axis. 
Umbelliferffi. Called Carpodelium when the cells exceed 
two, and the pericarp is slightly fleshy ; as in Aralia. 

21. Pomum, Pericarp and calyx inseparable, forming a 
fleshy mass, endocarp variable in texture, never pulpy. 
Pyrus. 

22. Pepo, Pericarp and calyx inseparable, fleshy, endo- 
carp pulpy, seeds parietal, when ripe nidulent in pulp. 
Cucumis. Also named Peponida. 

23. Acrosarcum, The same as bacca, but the calyx ad- 
heres to the pericarpium. An inferior berry. Ribes. 

24. Balausta, Pericarp coriaceous, enclosing a number 
of irregular cells, containing seeds with a pulpy testa. 
Funica. An inferior Hesperidium. 

25. SUiqua. Pericarp linear, polyspermous, two-valved, 
valves separating from the face of the dissepiment Brassica. 

26. SUicvXa. Pericarp round or oblong, oligospermous, 
two-valved, valves separating from the face of the dissepi- 
ment Draba. 

27. Pyxidivm, Pericarp polyspermous, separating into 
two halves by a circular horizontal separation, so that the 
valves resemble two hemispheres. Anagallis. The lower 
valve is called amphora, the upper operculum. 

28. Capsvia, Pericarp polyspermous, separating vertical- 
ly into valves. Silene. 

29. Regmatua. Pericarp separating with elasticity into 
mono or dispermous cells (cocci), which are pendulous from 
the apex of a common axis, and are more or less dehiscent 
Euphorbia. Scarcely distinct from polyachenium. Also 
called Cremocarpium. 

. 30. Diplostegia, Pericarp polyspermous, variable in con^ 
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silence, inseparable from the calyx, dehiscing in various 
manners. May be considered an inferior capsule. Hy- 
drangea. 

31. Microhasis, Pericarpia several, monospermous, inde- 
hiscent, dry, attached by the base to a common style, and 
seated on a receptacle called the gynobase. Libiats. 
The naked seeds of Linnrous. 

32. Sarcohasis. A mere variety of the last, from which 
it scarcely differs, except in having fleshy pericarpia upon 
an enlarged fleshy gynobase. Ochna. 

33. Acinus* Drupes, very small and numerous, arrang- 
ed on an elongated receptacle, and when becoming confln- 
ent when ripe, having a membraneous covering. Pragaria. 
This is the Syncarpa of Richard, but not of others. Poly- 
secus seems to be not distinguishable from this. 

34. Etario, Pericarpia several, formed from distinct 
ovaries, and arranged around an imaginary centre, gene- 
rally poilyspermous and dehiscent Sempervivum. ThisJs 
also the Plopocarpium of Desvaux. 

35. AmaUhea. Composed of several achenia, enclosed 
within the cavity of a coriaceous calyx. Rosa. Also call- 
ed Cynarrhodon. 

36. Asimina. Ovaries numerous, bacciform, one-celled, 
produced from a single flower, and united in a solid fleshy 
fruit Anona. Very near the acinus, from which it diflTeis 
chiefly in size, and in having its ctfiter coat coriaceous, not 
membranous. 

37. Sorostu. Pericarpia very numerous, dry, generally 
achenia, arranged upon a fleshy receptacle, which is urceo- 
late, and enclosed at its mouth. Ficus. Also called Syconus. 

38. Strobiltta. Pericarpia many, indehiscent unilocular, 
monospermous, each enclosed in an indurated scale. Scales 
imbricated, forming by their cohesion a hard irregular cone. 
Pinua, Of this Galbalus is a mere variety. 
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39. Ananassa, Pericarpia many, indehiscent, polysper- 
mous, coheiing with the calyx, and seated each iii the axilla 
of a fleshy scale, which coheres with them, and in maturity 
forms a solid fleshy mass. Bromelia. 

The Seed is that part of the fruit which is enclosed in 
the pericarp, and which contains the rudiments of the fu- 
ture plant It consists of three distinct parts ; the testct, 
the fdhumen, and the embryo. 

The Testa is the external covering or coat of the seed. 
Some writers distinguish it into three parts ; calling the 
external skin the testa, the intermediate substance the sar- 
codermis, and the interior pellicle the endopleura. 

The scar upon the testa, which indicates the point by 
which the seed was attached to the placenta, is called the 
hUum. On this space two distinct points are observable, 
viz. the omphalodium, a protuberant point, situated for the 
most part in the middle of the hilum, and indicating the 
point by which the nourishing vessels have passed ; and the 
micropyle or fwamtn^ which is a point situated by the side 
of the umbilicus, and is supposed by some authors to mark 
the spot by which the fecundating vessels have terminated ; 
but is declared by Mr. Brown to indicate a perforation ex- 
isting in the ovulum, through which a fecundating aura is- 
communicated to the embryo, and which never has any 
vascular connexion with the pericarpium. 

Chalaza is a point ^narked upon the endopleura, and 
indicates the place where the umbilical cord pierces it. 
This point is ordinarily under the hilum ; sometimes it is 
at a distance flrom it, in which case it is connected with the 
lulum by a bundle of vessels called the raphe. 

Strophiola are callous or fungous lumps, generally 
found about the hilum of certain seeds ; sometimes they 
are otherwise stationed. 



356 17ATUBAL HI8TORT. 

The Kernel is the name given to all the parts of the 
seed included under the testa. 

The Albumen is that part of the kernel which suiroondB 
the embryo, which never adheres to it, which possesses no 
vascular organization, and which is of various degrees of 
texture, being either fleshy, or corneous, or ligneous, or 
feculent, or granular, &c. 

The Embryo is that part of the kernel which exists m all , 
fecundated seeds, and which is destined to reproduce the 
plant which/ bore it It is divided into three parts, viz. the 
radicle, the plumula, and the cotyledons. 

The Radicle is that part of the embryo which becomes 
the root, and which, in the ripe seed, is always directed 
away from the chalaza. 

The Plumula is the part which is destined to be the 
stem, and which is situated at the base of the cotyledons. 

The CoTrLEDONS are the organs which adhere to the. 
plumula, and which become the first leaves of the p] 
Their purpose is to supply nourislmient to the young planV 
until it shq^ be in a condition to elaborate food for itself - 
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The claases of this system depend either upon the num- 
ber, proportion, or insertion of the stamens or male organs^ 
as explained in the following tahle :■— 

TABLE OF THE CLASSES. 

Either Publicly, i.e. have visible flowers : 

'MoirocLiivtA, males and females in the same bed : 1. e. The flow- 
ers are all hermaphrodite : 
'DtrriiriTAs, the males or stamina unconnected with each 
other: 
Ind^erenJdssmaj i. e. the males have no fixed proportion 
as to lengfth : 

1. MoNANDRiA, i. e. one male or stamen in an herma- 
phrodite flower. 

2. DiAifDRiA, . two males or stamina. 

3. Triandria, . three males. 

4. TsTRANDRiA, . four malos. 



5. Pentandria, 

6. hcxanoria, . 

7. Heftandria, . 

8. qctaitdria, . 

9. Ennbandria, . 

10. dscandria, . 

11. dodscandria,. 

12. icosandria, . 

into the calyx. 

13. POLTANDRIA, 



five males. 

six males. 

seven males. 

eight males. 

nine mal^s. 

ten raaled. 

twelve males. 

twenty or more males inserted 



all above twenty males inserted 
into the receptacle. 
Or Subordinata, two of the males are uniformly shorter 
than the rest. 

14. DiDYNAMiA, . fourmales, two long and two short. 

15. TxTRADTNAMiA, six males, foar long and two short. 
Or Affinitas, the stamina either connected to each other, 

or to the pistillum. 
Id. MoNADSLPMiA, the stamina united into one body by 
the filaments. 

17. DiAoxLFHiA, the stamina united into two bodies by 
the filaments. 

18. PoLADXLFHiA, the stamina united into three or more 
bodies I9 the filaments. 

19. Stnobnesia, the stamina united into a cylindrical 
form by the antherse. 

20. GvNANDRiA, the stamina inserted into the pistillum. 
Or DioLiNiA, males and females in separate beds, i. e. plants tha 

have stamina and pistilla in different flowers in the 
same species. 
SI. MoNGEciA, male and female flowers distinct in the 
same plant. 

22. Dkecia, males and females in different plants, of the 
same species. 

23. PoLTOAMiA, male, female, and hermaphrodite floweis 
in the same or different plants. 

Or 'CitANDSSTiMBLT, i. e. have their parts of fructification either 
invisible or not distinct. 

24. Crypto OAMIA, the flowers invisible, so that thev 
cannot be ranked according to the parts of fkttcti^ 
cation, or distinctly described. 
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The orders of the first thirteen classes are distingnisbed 
by the number of the styles ; of the fourteenth by the ni* 
ture of the fruit, which is what the LinnsBan botanists caS; 
* naked seeds ' in the first, and * covered in the second; rf 
the fifteenth by the length of the pericarpium ; of the a* 
teenth, seventeenth, eighteenth, twentieth, twenty-fisli 
and twenty-second, by the number or situation of tte 
stamens; of the nineteenth by the relative sexes of the 
florets of the disk, and ray of the capituli ; of the twenty- 
third by the sex of the flowers ; and of the twenty-fourth 
by such general characters as are used in discriniinatiB| 
genera. The following is a 

TABLE OF THE ORDERS. 

CLASSES. irUMBER AND NAMES OF THE ORBEBS. 

1. MoNANDRiA 2 Monogynia, Digynia. 

2. DiANDRiA ' 3 Monogynia, Digynia, Trigynia. 

3. Triandria 3 Monogynia, Digynia, Trigynia. 

4. Tetrandria 3 Monogynia, Digjmia, Tetragynia. 

5. Pentandria 6 Monogynia, Digynia, Trigynia, Te- 

tragynia, Pentagynia, Polygynit 

6. Hexandria 5 Monogynia, Digynia, Trigynia, Te- 

tragynia, Polygynia. 

7. Heptandria 4 Monogynia, Digynia, Tetragynaj 

Heptagjrnia. 

8. OcTANDRiA 4 Monogynia, Digynia, Trigynia, Te- 

tragynia. 

9. Enneandria 3 Monogynia, Trigynia, Hexagynia. 

10. Decandria 5 Monogynia, Digynia, Trigynia, PeBr i 

tagynia, Decagynia. 

11. DoDECANDRiA 5 Mouogynia, Digynia, Trigynia, Pcft- 

tagynia, Dodecagynia. 

12. IcosANDRiA 5 Monogynia, Digynia, Trigynia, Pen* 

tagynia, Polygynia. 
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CLASSES. 



NUMBER AND NAMES OF THE ORDERS. 



13. PoiTANDRiA 7JVIonogynia, Digynia, Trigyni^ Te- 

tragy nia, Pentagynia, Hexagynia, 
Polygynia. 

14. DiDTNAMiA 2 Gymnospermia, Angiospermia. 
IS.Tetradtnamia 2 Siliculosa, Siliquosa. 

16. Monadelfhia 8 Triandria, Pentandria, Octandria, 

Enneandria, Decandria, Ende- 
candria, Dodecandria, Polyandna. 

17. Diadelfhia 4 Pentandria, Hexandria, Octandria, 

Decandria. 

18. PoLTADELPHiA 4 Pentandria, Dodecandria, Icosan- 

dria, Polyandria. 

6 Polygamia sBqualis, Polygamia su- 
perflua, Polygamia frustranea, 
Polygamia necessaria, Polyga- 
mia segregata, Monogamia. 

2 Monandria, Diandria. 
11 Monandria, Diandria, Triandria, 
Tetrandria, Pentandria, Hexan- 
dria, Heptandria, Polyandria, 
Monadelphia, Syngenesia, Gy- 
nandria. 

15 Monandria, Diandria, Triandria, 
Tetrandria, Pentandria, Hexan- 
dria, Octandria, Enneandria, De* 
candria, Dodecandria, Icosandria, 
Polyandria, Monadelphia, Synge- 
nesia, Gynandria. 

23. Polygamia 3 Monoecia, Dioecia, TricBcia. 

24. Crtptogamia 4 Filices, Musci, Algce, Fungi 

This famous system of arrangement which was founded 
by Linncus, under the name of the sexual system, and 



19. Syngenesia 



20. Gynandria 

21. monobcia 



22. Dkecia 
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which for more than half a century was exclusively emj^f' 
by a large proportion of the most learned botanists, and 
which is even now made use of by some of themort 
venerable existing writers, may be said to have owed ill 
celebrity more to its being the groundwork of the impor 
tant labours of its inventor, than for any extraordinary iobe- 
rent merits. A great recommendation, with the world h» 
also been its apparent facility and simplicity. The princir 
pies upon which this system was founded will be explained 
hereafter ; its application and merits are all that demand at- 
tention in this place. As it is entirely and essen* 
tially artificial, it must be considered in that point of vief 
only. 

It is obvious that the only merits which an artificial sp- 
tem of arrangement can possess, must be extreme facility 
and precision of application ; and that it will be found de- 
fective in exactly the degree in which these qualities a«, 
absent Now, notwithstanding the simplicity of theoigam 
upon which the Linnsean arrangement depends, it is no0t 
rious, that it is continually necessary to leave them oatrf 
consideration in determining the locality of plants, f 
species, for example, of a genus vary or differ in the ni_ 
ber of their stamens ; that genus therefore ought to be 
found in as many different classes as there is variation d | 
difference of this kind ; the species differ or vary in the I 
number of their styles : such a genus would be refeniUe i 
to as many different orders as there are variations of tW 
nature. These differences exist, not only among speasi 
of the same genus, but even in flowers of the same indi- 
vidual: whence cases might be found of particular plant^^ 
which belong at the same time to several classes and o^ 
ders of the system. Can any thing be more objectionaUe. 
to its use than this i&ct? and instances of such difficulties 
are neither few nor uncommon. Another objection to ti* 
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sexual system is, that no information is gained By its use, 
and that after employing it for the whole of a life, not a 
single idea is acquired beyond the half dozen with which 
it was necessary to set out ; the consequence of which hag 
been a misconception of the nature and analogies of the or- 
gans of plants, and a general ignorance of the affinities by 
which individuals are related, a thorough knowledge of 
which is absolutely indispeiisable to any systematic writer. 
These points are abundantly sufficient to show the inferi- 
ority of Linnffius' celebrated system -to the praises of his 
admirers, and to explain the cause of its almost univensal 
disuse at the present day. 

The natural method, as it is called, has now, however, so 
entirely superseded the sexUal system, and has become so 
much more facile than it formerly was, that the utility of 
any artificial system whatever may now be doubted. This 
celebrated system is generally said to have taken iti 
rise in France, with Bernard de Jussieu, who in the year 
1758 arranged the plants in the Royal Garden of Trianon 
vpon a plan which may be considered the basis of the 
system in its present state. It is not here, however, an ob- 
ject to enter upon the histoiy of the subject, nor to point 
out the improvements the method hajs successively receiv- 
ed at the hands of Antoine Laurent de Jussieu, Vente- 
nat, Brown, Mbrbel, Richard, and De Candolle. It will be 
preferable to give a rapid glance at its actual state, princi- 
ples, and objects. 

The great principles upon which the natural system de- 
pends, are, that plants ought to be considered with refers 
ence to all their organs, forms, and peculiarities, and not 
with reference to an arbitrary selection of any one of 
these ; that a bond of union exists in all nature, by wMck 
individuals approximate to individuals by insensible gnn 
dations ; and that the true mode of arriving at a knowledge 

VOL. V. q 
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of the real natnre and station of a given object is,by cour 
■idering it with reference to the points in which it mA 
nearly resembles other objects, which points are called affi- 
nities. By this mode of looking at the science, while it 
becomes necessary to acquire a knowledge of a coDsidei* 
able number of individuals, in order to understand the Or 
ture of any single individual, it also fbUows that the acqO' 
sition of this knowledge facilitates in an obvious manner ti» 
subsequent investigation of any new subject For exuh 
pie, a student who ia entirely unacquainted with the science, 
takes up, for the first time in his life, a grass ; he examines it, 
and discovers that it possesses the characters of the exteur 
sive natural assemblage called graminee, or grasses, and tbtf 
it belongs to the section of that assemblage called thege* 
ftus poa. From that time forward he wiQ, from the ini 
gation be must of necessity have instituted, possess an 
curate notion of the properties and peculiarities of gTBoiii*| 
6«&, and, whenever he again meets with a grass,'he will 
that it is one,, and where in the system at once to 
for information rei^ecting it The same is conseqf 
upon his studies to the end of his career ; each new !► 
eovery necessarily increasing his knowledge invarios 
directbns^ and facilitating the making of disco?eiiea li 
cdme.. 

The modes of arrangemei^ and of analysis, of the Bi)i> 
nd method are these. 

The vegetable kingdom is first divided into three portion 
aocoffding to the structure of the embryo, and of vegetate 
TO. 1. Acotyiedonesj which have no cotyledons, as fl<W 
plants, but whose seedis or sporules germinate fiom if 
ittdifferent pdnt of their surface, and whose vegetation^ 
oiHMtructed en^ly of cellular tissue, without the 
nixlure of tubular or spiral vessels. 9- MonocotyleM 
wlidie embryo has one cotyiedo% rarely none^aiMl^ 
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in that case germinates &ora a determinate point, and whose 
vegetation is formed by increase taking place at their 
centre, iiot at their circumference. 3. Dicotyledones, which 
are formed with two cotyledons, and whose vegetation is 
produced by the gradual superposition of internal layers 
beneath the bark. This order of arrangement of the three 
primary groups was used by Jussieu ; it is now more fre- 
quently inverted, the Acotyledones terminating instead of 
beginning the series. 

Dicotyledones constitute the most extensive part of the 
vegetable kingdom, and are considered to be in a more 
perfect state of developement than the two others. They 
are subdivided, 1. According to the number or abselice of 
their petals, into polypetalous, monopetalous, and apetalous. 

; ^ According to the insertion of their stamens, which is 
hypogynous or perigynous. 3. According to the adhesion 
or nonadhesion of their calyx with the ovarium, which is 

^ either superior or inferior, 4. According to the position of 
the stamens with respect to the petals. 5. According to 
the structure of the fruit. 6. According to the structure of 
the seed. And 7. According to the modifications of their 
vegetation, as far as they indicate a corre^K)nding pecu- 
liarity in the parts of fructification, which is often the case, 
and which wonderfully facilitates the acquisition of a 
knowledge of the natural orders of plants. Thus all Ru- 
biacece have opposite entire leaves with intervening stipulee ;, 
all LabiatflB have opposite resinous leaves, without stipule ; 

. all Leguminos© have alternate leaves, with stipulae, and 
leaflets always jointed with the petiole, and, when com- 
pound, furnished with stipulce at the base of each pair of 
leaflets. 

Monocotyledones are also subdivided according to the 
above principles, as far as they are applicable to them, but 
MB this group is much more simple in its structure, and less 
(^2 
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extensive than dicotyledones, the mode of its division is 
necessarily different Its principal section is that of cryp- 
togamifle, which is characterized hy the absence of apparent 
flowers. 

Acotyledones, which contain the plants of the simplest 
structure, have no sexes, hut reproduce themselves by whit 
are called sporules, that is to say, seedlike bodies, which 
differ from seeds in germinating indifferently from any 
point of their surface, and in not being the result of sexual 
contact. This group answers to the Linniean cryptogamii, 
excluding filices. 

From this statement of the principles upon which ths 
natural system of plants has been contrived, it most be oIk 
vious that the difficulties which the advocates of the Lin- 
mean method pretend that it offers to the student do not 
exist, and that, in fact, the difficulties in the application of 
the LinnsBan method are much greater, as far as the mem 
student is concerned. In the Linnsean system nothing ii^ 
learned in the investigation of the name of a plant, except 
the simple and often very unimportant fact, that its stameai 
or styles exist in a certain quantity or position ; in the nfr' 
tnral method, on the contrary, the same process brings tbi 
student acquainted, not only with all the characters of tM 
plant which is under his consideration, but also .with a co» 
parative knowledge of those plants to which it is allied if 
nature. In the Linniean system no step can be advanced 
till the flower is examined ; in the natural method almoA 
any other part of the fructification, and often the foliage or 
habit of the plant only, will suffice. The Linniean syrtea 
produces empirical botany, the natural method scientzfii 
botany. 

NATURAL SYSTEM. 

The following is the arrangement, adopted by the motf 
modem botanists of reputation, of the natural ordeis 4 
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plants. The basis of it, as we have already stated, is the 
system of B. Jussieu, published, in 1789, by his nephew, 
Anthony Jussieu ; but so many alterations and additions 
have been consequent upon the progress of modem science, 
that it has at present only a distant resemblance to its 
original. 

TABLE OP THE NATURAL ORDERS OF PLANTS, ARRANGED IN 
A LINEAR SERIES. 

I. Vascular or Cottledoneous. (System furnished with 

cellular tissue, and tubular vessels. Reproductive organs 

spermaceous). 
• Dicottledoneous, or Exogenous. (Vessels arranged in 

concentric layers, of which the youngest are exterior 

Cotyledons opposite or whorled). 
t Complete. Calyx and corolla, both present. 

1. POLTPETALOUS. 

§ Petals hypogynous. ' 

ct. CarpeUa numerous, or stamens opposite the petals. 
i. Ranunculacese. 1. Clematidese. 2. Anemones. 3, 
Ranunculeae. 4. Helleboreae: 5. Pffioniaceie. ii Dille- 
niacee. 1. Delimeae. 2. Dilleneee. iii. Magnoliace©. 
1. Illicie©. 2. Magnolie©. iv. Anonaceie. v. Menisper- 
macese. 1. Lardizabalese. 2. Menispermese. 3. Schi- 
zandreae. vi. Berberide©. vii. Podophyllace©. 1. Po- 
dophylle©. 2. Hydropeltide®. viii. NymphsBaceee. 1. 
NelumbonefiB. 2. Nymphreeae. 

0. CarpeUa solitary or consolidated ; Placentas parietaL 

ix. Papaveracec. x. Fumariaceie. xi. Crucifereee. 1, 

Arabidese. 2. Alyssineee. 3. Thlaspidese. 4. Euclidiee. 

5. AnastaticesB. 6. Cakilineie. 7. SisymbreeB. 8. Ca- 

melinee. 9. Lepidinee. 10. Isatides. 11. ArchonieiB. 

«3 
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12. BrassiceiB. 13. Velleie. 14. Psychinee. 15. ZS- ^ 
lee. 16. Raphanee. 17. Baniadeie. 18. Erucariee. 19. 
Heliophilee. 20. Subularies. 21. Brachycarpeie. zii. 
Capparidete. 1. Cleomee. 2. Cappareie. xilL Resedt- 
ceie. xiv. Flacourtianeie. 1. Patrisiese. 2. Flacowtiett. : 
3. KiggelarieiB. 4. Erjrthrosperme©. xv. Bizmec ! 
^vi. Cistinee. xvii. Vialorie®. 1. Violeip. 2. Alsodinee. 

3. Sauvagee. xviii. Droseraceffi. xix. Polygaleie. xl 
Tremandre». xxi. Pittosporeee. xxii. Frankeniacec 

y» Ovary solitary. Placenta central. 
xxiii. Caryophyllee. 1. Silenes. 2. Alsinese. xih. 
LineiB. xxv. Malvaceae, xxvi. Byttneriaceie. 1. Ste^ 
culiee. 2. Byttneriese. 3. Lasiopetalese. 4. Hennanoi- 
€». 5. DombeyaceaB. 6. Wallichieie. xxvii. liliacee. 
xxviii. Elffiocarpe©. xxix. CMenaceae. xxx. Ternstid- 
miacefle. 1. TerastromieBe. 2. Frezierieas. 3. SauiaTec. 

4. Laplacese. 5. Gordoniese. xxxi. Camellies. laxi 
Olacine®. xxxiii. Aurantiacee. xxxiv. Hypericinee. 
1. Vismiese. 2. Hypericeae. xxxv. Guttiferae. 1. Qb- 
sieae. 2. GarcinieaB. 3. CalophylleaB. 4. Symphoniee. 
xxxvi. Marcgraaveaceae. 1. Marcgraavieae. 2. Nona- 
teae. xxxvii. Hippocrateaxieae. xxxviiL Erythroxylee. 
xxxix. Malpighiaceae. 1. MaJpighieae. 2. Hiptages 
3, Banisterieae. xl. AcerineaB. xli. Hippocastanee 
xliL Rhizboleae. xliii. Sapindacee. ]. Paullinieae. % 
Sapindeae. 3. DodonaeacesB. xJiv. Meliaceae. 1. Me- 
lieae. 2. TrichilieaB. 3. Cedreleae. x3v. Ampelides- 
1. Viniferece. 2. Leeaceae. xlvi. Geraniaceae. xlvii. Tro- 
paeoleae. xlviii. Balsamineae. xlix. Oxalideae. L Zygo> 
phyUeae. 11. Rutacese. 1. Diosmeae. 2. Cusparieae. lii> 
Coriarieae. v 

/. IhiU gynohanc. 
liii. Simarubea?. liv. Ochnaceae. 
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$ § PeUdSf either separated or unUedj akmft periginoua* 
Iv. CelastrineiB. 1. Staphyliecece. 2. EaonymeiB. 3. 
AquifoliacefB. Ivi. Rhamnese Ivii. Braniacee. IviiL Sa- 
mydese. lix. Homalinese. )x, Chailletiaces. IxL AquW 
lannesB. Ixii. TerebintaceiB. 1. Cassaviee. 2. Suma- 
chinete. 3. Spondiacese. 4. Burseracete. 5. Amyridee. 

6, PteleacesB. 7, Connaraces. Ixiii. LeguminoseK. 1. 
SophoreiB. 2. Lotese. 3. Iledysare©. 4. VicieiB. 5. 
Phaseoleie. 6. Dalbergieie. 7. Swartziese. 8. Mimosee. 
9. Geof&es. 10. Cassies. 11. Detariee. Ixiv. Rosacte 

I. Chrysobalanese. 2. Amygdaless. 3. Spirsaceie. 4. 
Neuradese. 5. Dryadess. 6. Roseee. 7, Pomacece. Ixr. 
SalicariesB. Ixvi. Tamariscines. Izvii. MelastomaceiB. 
Ixviii. Myrtaceae. Ixix. Combretaceae. Ixx. Cucurbitace©. 
Ixxi. PassifloreiB. Ixxii. Loasese. Ixxiii. Onagrarise. 
ixxTV. Ficoideee. Ixxv. Paronychice. Ixxvi. Portulaceae. 
Ixxvii. Cacteee. Ixxviii. Grossulacese. Ixxix. Crassulaceae. 
Ixxx. Saxifrageae. Ixxxi. Cunoniaceae. Ixxxii. Umbel- 
lifereae. 1. Hydrocotylineae. 2. Bupleurineae, 3. Pimpi- 
nellece. 4. Smymieae. 5. Caucalineas. 6. Scaindicinete. 

7. Ammineas. 8. Selineae. Ixxxiii. Araliaceae. Ixxxiy. 
Caprifoliaceas. Ixxxv. Lorantheas. Ixxxvi. Hamamelideae. 
IxxxviL RubiaceaB. Ixxxviii. OpercularieaB. Ixxxix. Va- 
lerianeae. xc. Dipsaceae. xci. Calycereae. xcii. Com- 
positeas. 1. LactuceaB. 2. Carlineae. 3. CentaurieaB. 4. 
OarduineaB. 5. EchinopseaB. 6. ArctotideaB. 7. Calei>- 
duleas. 8. Tagetineas. 9. HeliantheaB. 10. AmbrosiesB. 

II. Anthemideae. 12; Inaleas. 13. Asterefe. 14. Sene 
cioneoB. J 5. NassauvieaB. 16. Mutisie«. 17. Tassi- 
lagineae. 18. Adenostylec. 19. EupatorieaB. 20. Vei- 
nonie®. xciii. Caxnpanulaceae. xciv. Lobeliacee. xct. 
GesnerieaB. xcvi. Vacciniee. xcvii. Ericee. zcviii Mo* 
QotropeiB. 

q4 > 
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§ § § Petals combined in an hypogynous coroUa, 
xcix. MyrsinefB. c. Sapotete. ci. f^benacee. ciL Olei- 
nee. ciii. Jasminee. civ. Strychnese. cv. Apocynec. 
evL Gentianeie. cvii. Bignoniacece. cviiL Sesames, 
eiz. Polemoniacete. ex. Convolvulacese. cxi. Boragines. 
cxii. HydrophyUjB©. cxiii. Cordiace©. cxiv. Solanee. 
cxv. Scrophularinee. 1. Antirrhinee. 2. Rhinanthacec 
3. Melampyraceffi. cxvi. Myoperine©. cxvii. Pedalinec. 
cxviiL Labiates, cxix. Verbenaceie. cxx. Acanthacec. 
cxxi. Lentibulareis. cxxii. Piimulaces. cxxiii. Globula- 
rinese. 

1 1 Incomplete. — Calyx and corolla confounded, 
cxxiv. Plumbagineffi. cxxv. Plantagineie. cxxvi. Nyc- 
taginece. cxxvii. Amarantaceie. cxxviii. Chenopodec. 
cxxix. Begoniacese. cxxx. Polygones. cxxxi. Laurinec. 
cxxxii. Myristice©. cxxxiii. Proteace©. cxxxiv. Pewe- 
ace©, cxxxv. Thymele©. cxxxvi. Santalace©. cxxxvii. 
Elsagne©. cxxxviii. Aristolochi©. cxxxix. Euphorbi- 
ace©. cxl. Calyca nthe©. cxli. Monimie©. cxliL Urticee. 
cxliii. Piperace©. cxliv. Chloranthe©. cxlv. Amentacee. 
1. Ubnace©. 2. Salicine©. cxlvi. Casuarine©. cxIviL 
Conifer©. 

** MONOCOTTLEDONEOUS, OF ENDOGENOUS. (VefiSCb 

disposed in parcels, of which the youngest are in the cen- 
tre. Cotyledons solitary, or alternate, or absent). 

f Phanogamous. Fructification visible or regular. 

cxlviiL Cycade©. cxlix. Hydrocharides. cl. Alismacee 
cli. Orchide©. 1. Neottie©. 2. Arethusete. 3. Gastro- 
die©. .4. ^Ophrydes. 5. Vande©. 6. Epidendree. 7. 
Halaxidee. 8. Cypripedie©. clii. Scitamineae. cliii 
Marantee. cliv. Bromeli©. civ. Iride©. clvL Hypoii' 



dee. clvii. Hemodoracefe. clviiL Amaiyllides. clix. 
fiemerocallide. clz. Liliaceee. clxi. Melanthaces. clxil.- 
Dioscoree. clxiii. Smilacete. cbdv. Asphodeletd. clxv, 
Juncee. clxvi. Butome©. clxvii. Restiacees. clxviiL 
Eriocauleffi. clxix. Commelinee. clxx. Pontederete. clxxi. 
Palmese. clxxii. Pandane». clxxiii^ Aroideie. clxxiv. Typh- 
ineie. clxxv. Fluviales. clxxvi. Juncagineae. clxxvii. Pis- 
tiacese. clxxviiL Cyperaceie. 1. Cyperee. 2. Scirpes. 
3. SclerinesB. 4. Caricinece. clxxix. Graminete. 1. Pan- 
iceie. 2. Stipaceie. 3. Agrostides. 4. Bromee. 5. Ohio- 
lides. 6. Cereales. 7. Saccharines. 8. Oryzee. 
Bambusacee. 

f t Crtptogamous. Fructification unknown or irregular. 
clxxx. Filices. 1. Polypodiace». 2. Osmundacete. 3. 
OphioglossesB. clxxxi. Equisetacee. clxxxii. Lycopo- 
dine«. clxxxiii. Marsileaceee. 

• 
II. Cellular, or Acottledonous. (System composed 

of cellular tissue without tubular vessels. Reproductive 

organs gemmaceous). 

clxxxiv. Musci. clxxxv. Hepatic». clxxxvi. Alg». 
1. Diatomes. 2. Nostochine. 3. Confervoidete. 4. Ul- 
vaceie. 5. Floridese. 6. Fuc^ide®. clxxxvii. Lichenes^ 
1. Idiothalami. 2. Cs&nothalami. 3. Homothalami. 4. 
Athalami. 5. Pseudo-lichenes. clxxxviii. Fungi. 1, Hy- 
menomycetes. 2. Gasteromycetes. 3» Hyphomycetes. 4* 
Coniomycetes. 
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ALberdaine, or Siskeo, vol. iii. 

page 361 
A^bysses, i. 44 
A.coni, iv. 239 
Adil, ii. 456 
Adjutant, iii. 460 
African Sheep, ii. 287 
Affouti, ii. 45 
At ii. 417 
Aftr, i. 3 
Akouchi, ii. 559 
Albatross, iv, 59 
Albatross, Wandering, ir. 59 
Albinos, i. 180 
AIco, ii. 558 
Alligator, iv. 261 
Ani, iii. 297 
American^, i. 164 
American Deer, ii. 321 
American Ducks, iv. 47 
American Elk, ii. 325 
American Fallow Deer,ii. 327 
American Lemmings, ii. 467 
American Rein-deer, ii. 3*28 
Amphisbena, Sooty, iv. 309 
Anehovjr, iv. 177 
Angler, iv. 110 . 
Anfiima, or Screamer, iii. 500 
Animals between wild and 

domestic, i. 302 
Animals, carnivorous, i. 331 
Animals, carnivorous, smaller, 

i. 378 
Animals, domestic, i. 199-260 
Animals, wild, i. 316 
Auk, i. 6 

Auk, Crested, iv. 9 
Auk, Dusky, iv. 9 
Auk, Great, iv. 6 



Auk, Little, iv. 9 
Auk, Parroquet, iv. 9 
Auk, Tufted, iv. 9 
Anta, ii. 291 
Ant Eater, ii. 143 
Antelope, ii. 343 
Antelope, African, ii. 373 
Antelope, Barbary, ii. 3G0 
Antelope, Beatoar, ii. 373 
Antelope, Blue, ii. 356 ii. 966 
Antelope, Brown, ii. 360 
Antelope, Chinese, ii. 363 
Antelope, Common, ii. 370 
Antelope, Coiine, ii. 360 
Antelope, Corine, ii. 378 
Antelope, £lk, ii. 359 
Antelope, Flat-horned, ii. 36L 
Antelope, Gambian, ii. 362 
Antelope, Guinea, ii. 373 
Antelope, Harnessed, ii 356 
Antelope, Indian, ii. 378 
Antelope, Indostan, ii. 378 
Antelope, Kevel, ii. 361 
Antelope, Leucoryx, ii. 361 
Antelope, Persian, ii. 377 
Antelope, ' Prong-horned, ii. 

Antelope, Red, ii. 372 
Antelope, Scythian, ii 354 
Antelope, Senegal, ii. 372 
Antelope, Striped, ii. 353 
Antelope, Swift, ii. 372 
Antelope, White-faced, ii 361 
Antelope, Wood, ii. 355 
Ant Lion, v. 53 
Ants, New Holland, v. 197 
Ants, South American, v. 196 
Ants, Sugar, v. 195 
Ants, V. 161 
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Aperea, ii. 5€0 

Aphides, or Plant Ldce, cnrioiis 
particulara concerning, T. 13 
Arabian, i. 157 
Arctic Fox, ii. 460 
ArgaU, iL 260 
Argentine, iv. 170 
Armadillo, ii. 153 
Armadillo, Six-banded, ii. 153 
Amee, ii. 273 
Asiatic Hedgebog, ii. 396 
Asp, Egyptian, iv. 298 
Ass, I 227 
Atherine, iy. 170 
Attraction, i. 1 
Aurelia, y. 90 
Aurochs, ii. 249 
Avoset, American, iy. 2 
Ayoset, Long-legged, iy. 3 
Ayoset, iv. 2 
Axis Deer, ii. 305 
Babironssa, iL 388 
Baboon, ii. 524 
Baby, History of, i. 187 
Back's Lemming, ii. 467 
Badger, i. 354 
Badger, North American, i. 

Bait, White, iy. 189 
Balance Fish, iy. 96 
Barbary Ape, ii. 520 
Barbel, iy. 181 
Barbet, iii. 305 
Barnacle, iy. 33 
Barometer, i. 5 
Basse, iy. 151 
Bat, i. 401 

Bats, American, i. 402 
Bat, Carolina, i. 402 
Bat, Cuenated, i. 402 
Bat, Great Ternate, i. 137 
Bat, Hoary, i. 402 
Bat, Horse-shoe, i. 402 
Bat, Long-eared, i. 402 
Bat, New York, i. 402 
Bat, Noctnle, i. 402 
Bat, Subulate, i. 402 



Bat, Vampyre, ii. 137 

Beagle, i. 2B5 

Bearded Griffin, or Lammer- 

geyer, iii. 65 
Bear, American Black, ii. 9 
Bear, Barren Ground, of 

America, ii. 13 
Bear, Bomean, ii. 19 
Bear, Grizzly, ii. 13 
Bear, Large-lipped, ii. 22 
Bear, Thibet, ii. 18 
Beayer, ii. 23 
Beayer, Black, ii. 36 
Beayer, Spotted, ii. 37 
Beayer, White, ii. 37 
Bee, V. 110 
Bee-eater, iii. 280 
Bee, Foreign, y. 144 
Bee, Ground, y. 147 
Bee, Humble, y. 145 
Bee, Leaf-cutting, T. 147 
Bee, Mason, y. 146 
Beef-eater, iii. 305 
Bengal, Loris, ii. 446 
Beetle, y. 199 
Beetle, Diamond, y. 309 
Beetle, Elephant, v. 206 
Beetle, Great Stag, v. 203 
Beetle, Great Water, y. 209 
Bee, Wall, v. 148 
Bee, Wood or Carpenter, ▼. 

146 
Bee, Yellow Hairy, v. 148 
Birds, amusing anecdotes of, 

iii. 9 
Birds in general, iii. 1 
Birds, migration of, iii. 12 
Bird of Paradise, iii. 302 
Bird of Paradise, Crorffet,E 

305 * 

Bird of Paradise, King, iu. 304 
Bird of Paradise, MairnificenL 

iii. 304 ^ 

Birds, rapacious, iii. 37 
Bison, ii. 249 
Bison, American, ii. 257 
I Bittefti, iii. 446 
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Bittern, American, iii. 448 
Bittern I Least, iii. 448 
Bittern, or Miredrum, iii. 442 
Black-cap, iii. 388 
Blackbird , European or Ouzel , 

iii. 320 
Blackbird, Great Crow, iii. 299 
Bleak, iv. 188 
Blenny, iv. 136 
Bloodhound, i. 278 
Bloodhound, African, i. 278 
Boa, Great, iv. 312 
Boar, Wild, i. 259 
Boar, Wild, of Cape Verd, ii. 
557 

Boatbill, iii. 501 

Bobac, ii. 434 

Bogs, i. 112 

Bonnetted Monkey, ii. 529 

Bony Fishes, iv. 116 

Booty, iv. 59 

Botany, vi. 245 

Botany, analogy of the sci- 
ence, V. 246 

Botany, pure. v. 299 

Bottle-nosed Seal, ii. 479 

Bottomless Fit, so called, in 
- the abyss near Castleton, 
Eng. i. 48 

Boy una, iv. 311 

Bream, iv. 184 

Buffalo, ii. 249 

Bug, V. 34 

Bug, May, v. 200 

Bug, Suriman, v. 336 

Bulfinch, iii. 340 

Bulldog, i. 280 

Bull-head, iv. 139 

Bull-head, Armed, iv. 139 

Bull-head, River, iv. 139 

Bunting, Bay-winged, iii. 348 

Bunting, Black-throated, iii. 
349 

Bunting, Common, tii. 342 

Bunting, Cow, iiL 345 

Bunting Genus, iii. 342 

Bunting, Eiee, iii. 344r 



Bunting, Tawny, iii. 343 
Bunting, Towhe, iii. 343 
Bunting, White-crowned, iii. 

347- 
Bustard, Great, iii. 153 
Bustard, Little, iii. 157 
Butcher Bird, or Shrike, iii'. 

128 
Butterfly, v. 91 
Butterfly Fish, iv. 137 
Butterfly, Painted Lady, v. 

100 
Butterfly, Swallow-tailed, v. 

100 
Buzzard , American iii . 121 
Buzzard, Common, iii. 109 
Buzzard, Moor, iii. 110 
Cabiai, ii. 390 
Cachalot, iv. 80 
Caloric, i. 2 
Camel, ii. 223 
Camel opard, ii. 399 
Canada Stag, ii. 325 
Canary Bird, iii. 313 
Cantharides, v. ^11 
Cape Cat, ii. 454 
Caracal, ii. 115 
Cardium Edule, iv. 234 
Caribou, ii. 323 
Caribou, Barren-finround, ii. 

324 ^ ' 

Caribou, Woodland, ii. 325 
Carp, iv. 179 
Carp, Telescope, iv. 192 
Cartilaginous Fishes, iv. 88 
Carucui, iii. 305 
Carucui, Red-bellied, iii. 305 
Cashew, Bird, iii. 193 
Cassowary, iii. 28 
Castleton, Abyss, near, i. 48 
Cataracts, i. 59 
Cat Bird, iii. 325. 
Cat, Domestic, i. 293 
Caterpillars, v. 85 
Cat, Wild, i. 297 
Cat, WUd, or Wood, i. 298 
Caves, i. 107 
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CauMs of Variety in the Hu- 
man Species, i. 171 
Gayy, Restless, or Guinea Pig, 

i.406 
Cavy, Spotted, ii. 157 
Cayopollin, ii. 168 
'Gentipes, y. 44 
Chaffinch, iii. 351 
Chameleon, iv. 279 
Chamois, ii. 332 
Char Case, iy. 165 
Char Gilt, iy. 165 
Char, Red, iy. 164 
Chatterers, iii. 334 
Chatterer, Carunculated, iii. 

334 
Chetah, ii. 109 
Chetodon, Beaked, iy. 156 
Chetodon, Bow handed iy. 

156 
Cheyrotain, ii. 377 
Child, Curious, i. 184 
Chimpanse, ii. 516 
Chinchilla, i. 400 
Chinese, i. 152 
Chub, iy. 187 

Chuck-wills Widow, iii. 426 
Circassians, i. 158 
Ciyet, ii.l25 
Ciyet, Jayanese, ii. 128 
Clamyphorus, ii. 156 
Clefts or Cayerns, y. 45 
Coal Fish, iy. 135 
Coati, Brown, ii. 43 
Cochineal, v. 213 
Cock, iii. 157 
Cockatoo, iii. 296 
Cockatoo, Yellow-Crested, iii. 

294 
Cock Chafer, y. 200 
Cock of the Plains, iii. 191 
Cock, Black, or Black Grouse, 

iii. 172 
Cockle, iv. 233 
Cockle, Common, iy. 234 
Cock of the Woods» or Wood 

Grouse, iii. 171 



Cockroach, GKgantic, or 

Drummer, r. sSG 
Cod, iy. 132 
Cod, Common, iy,. 133 
Cod, Fiye- bearded, iv. 133 
Cod, Three-bearded, ir. 133 
Coly Genus, iii. 427 
Coly, White-backed, iii. 427 
Common Monkey, ii. 536 
Common Seal, ii. 473 
Condor, iii. 69 
Coot, iii. 504 
Coquallin, ii. 429 
Corals, different Species ot, 

y.342 
Corallines, v. 242 
Cordyle, iy. 278 
Couando, ii. 395 
Courier, iy. 3 

Cormorant,oT Coryorant, iv. 54 
Cow, Tartarian, ii. 562 
Crab, iv. 204 

Crab, Black Clawed, iy. 2M 
Crab, Common, iy. 904 
Crab, Hermit, iy. 209 
Crab, Land, iy. 205 
Crab, Lobster, iy. 211 
Crab, Minute, iy. 211 
Crab, Riyer, iy. 211 
Crab, Soldier, iv. 209 
Crab, Violet, iv. 205 
Crake, iii. 496 
Crane, iii. 449 
Crane, Crowned, or Balearic, 

iii. 458 
Crane, Gigantic, iii. 459 
Crane, Numidian, iii. 462 
Crane, Whooping, iii. 451 
Creeper, iii. 281 
Creeper, American, iii. 292 
Creeper, Black ami White, 

iii. 283 
Creeper, Brown, iiL 283 
Cricket, Field, y. 70 
Cricket, House, y. 69 
Cricket, Mole, y. 74 
Cricket^ Wood, v.6» 
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Crocodile, ir. S54 
Crocodile, American, iv. 261 
CroBBbill, iii. 335 
Croflsbill, American, iii. 339 
CroBflbill, White-winged, iii. 

339 
Crow, Bald^ iii. 231 
Crow, Carrion, iii. 226 
Crow, Clark's, iii. 232 
Crow, Fish, iii. 232 
Crow, Hottentot, iii. 231 
Crow, Piping, iii. 230 
Crow, Red-legffed, or Cornish 

Chough, iii. 231 
Crow^ Itojrston, iii. 228 
Crow, Variegated, iii. -231 
Crucian, iy. 185 
Cackoo, iii. 248 
Cuckoos, American, iii. 253 
Cuckoo, Black-billed iii. 254 
Cucko w Spit, or Froth Worm, 

V.79 
Cuckoo, Tellow-billed,iii. 253 
Curassow, or Hocca, iii. 192 
Curassow, Razor-billed, iii. 

194 
Curlew, iii. 465 
Cfurlew, Long-billed, iii. 466 
Curlew, Short-billed, iii- 467 
Cuttle Fish, y. 230 
Cuttle Fish, Eight-armed, v. 

232 
Cutwater, iv. 60 
Dab, iv. 143 
Dace, iv. 186 
Damps, i. 10 
Darter, iv. 63 

Darter, Black-bellied, iv. 64 
Darter, White-bellied, iv. 63 
Deer, Black-tail, ii. 330 
Deer, Black-tailed Fallow, ii. 

331 
Deer, Fallow, i. 310 
Deer, Long- tailed, ii. 330 
Deer, Malayan Rnsa, ii. 319 
Deer,fMule, ii. 330 
Deer, Red, or Stag, i. 302 



Description of Sight, i. 125 
Desman, ii. 40 * 

Diodon, iv. Ill 
Diodon, Oblong, iv. Ill 
Diodon, Short, iv. Ill 
Diver, Black, iv. 37 
Diver, Black-throated, iv. 11, 
Diver, Chinese, iv. 12 
Diver, Dun, iv. 23. 
Diver Genus, iv. 10 
Diver, Northern, iv. 10 
Diver, Red-throated, iv. 12 
Diver, Speckled, iv. 11 • 
Dodo, Hooded, iii. 34 
Dog, i. 261 
Dog, Anecdotes concerning, i 

2S&-289-290-291-292-293 
Dog, Australian, i. 279 
Dog-faced Baboon, ii. 529 
Dog, Coach, i. 282 
Dog Esauimauz, 1. 272 
Dog Fish, iv. 97 
Dog Fish, Picked, iv. 98 
Dog Fish, Spotted, iv. 98 
Dog, Hair Indian, i. 277 
Dog, Hyena, i. 271 
Dog, Newfoundland, i. 287 
Dog, Shepherd, i. 268 
Dog, its varieties, i. 268 
Dolphin, iv. 83 

Domestic Animals, i. 199-260 
Dorado, iv. 147 
Doree, iv. 141 
Doree, John, iv. 141 
Dormouse, Common, i. 405 
Dormouse, Greater or Garden 

Squirrel, i. 405 
Dormouse, or Fat Squirrel, i. 

403 
Dotterell, iii. 485 
Douw, ii. 293 
Dove, Ground, iii. 221 
Dove, or Pigeon, iii. 203 
Dove, Turtle, iii. 207 
DovQ, Turtle, American, or 

Carolina Pigeon, ilL 219 
Dove, Zenaida, iii 221 
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Dragonot, iv. 131 
Dragon Fly, or Libellula, v. 50 
Dragonet, Gemmeous, iv. 132 
Dragonet, Sordid, iv. 132 
Dromedary, ii. 223 j 

Duck, American Black, iv. 48 
Duck, Brazilian, iv. 43 
Duck, American Buffel-head- 

ed, iv. 4J 
Duck, American Canvass- 
back, iv. 48 
Duck, Chines*, iv. 43 
Duck, 'American Eider, iv. 47 
Duck, Eider, iv. 38 
Duck Genus, iv. 25 
Duck, American Golden Eye, 

iv. 49 
Duck, Harlequin, iv. 49 
Duck, American Long-tailed, 

iv. 49 
Duck, American Surf, iv. 48 
Duck, Mandarin, iv. 43 
Duck, Muscovy, iv. 43 
Duck, Pied, iv. 49 
Duck, American Red-headed, 

iv. 48 
Duck, American Ruddy, iv. 

48 
Duck, Scaup, iv. 37 
Duck, American Scotu, iv. 48 
Duck, Scoter, iv. 37 
Duck, Long- tailed, iv. 38 
Duck, Tame, iv. 37 
Duck, American Scaup, iv.48 

48 
Duck, Tufted, iv. 37 
Duck, American Velvet, iv. 48 
Duck, Velvet, iv. 37 
Duck, Wild, iv. 37 
Duck, American Wood, iv.43 
Duck, American Tufted, iv. 
Dunling, iii. 49 
Dwarfs, i. 185 
Ea^le, Bald or White-headed^ 

hi. 55 
Eagle, Black or Commoa, iii. 




E irrle, Crowned, iii. 3B 
Enu-le, Chilian Sea, iii. 58 
Ki'^e, Golden, iii. 27 
\\.i'il0y Great Sea, iii. 50 
i;-ii:le, Harpy, iii 61 
rin^le. Ring- tailed, iii. 54 
Eiiijle, Rough-footed, iii. 381. 
Eagles, various other ^=— *- 

iii. 66 
Etirlhi. 14,60-61 
Eiirth, Composition of the^i. 

14 

Earth, Form- of the, i. 16 
Earthquake, i. 98 
Earwig, v. 77 
Kel, iv. 122 

Eflj Common, iv. 122 
Eel, Conger, iv. 125 
EeljCordated, iv.l26 
Eel, Electrical, iv. 126- 
Eel, Netted, iv. 125 
F-el. Sand, iv. 120 
KL^ret, ii. 53» 
Ivji-iit, iii. 452 
l^sjiet. Little, iii. 452 
J-^itvptians, i. 157 
Eland, ii. 376 
Eklim Hole in Derbyshire 

Eng. i. 45 
Elements, i, 1 
Ekphant, ii. 169 
El<:i)hant, Asiatic, ii. 178 
ESk, ii. 307 

Emeu, New Holland, iii. 31 
Ephemera, v. 81 
Ermine, or Stoat, i. 377 
Ethiopians, i. 159 
Fiilcon, iii. 100 
Falconry, iii. 100 
Falcon, Gentil, iii. 101 
Fell con, Gyr, iii. 100 
I'rslcon, Little or AmerieaB 

Sparrowhawk, iii. 117 
Fiiluon, Peregrine, iii. 102 
Fiilcon, Rougn-legged, iii. IS^ 
Fnlcon, Winter, iiL 124 
FaUier Lasher, It. 139 



reeling, Sense of, i. 142 

Tennec, ii. 458 

Tens, i. 

Tern Owl, or Goat Sucker, iii. 

421 
ferret, i. 374 
^etid Seal, ii. 478 
fieldfare, iii. 318' 
Piii Fish, iv. 69 
rinches, iii. 350 
S'inches, American, iii. 353 
Tinch, Lark, iii. 360 
Pinch, Laguli, iii. 361 
Pinch, Mountain, iii. 343 
Pinch, Pine, iii. 3i55 
Finch, Purple, iii. 356 
Pinch, Savannah, iii. 358 
Pinch, Sea-side, iii. 368 
Pire, i. 2 
Pire Flare, iv. 99 
Pishes, Cetaceous, iv. 67 
Fish, Cuttle, v. 230 
Pishing, Frog, iv. 110 
Pish-hawk, iii. 114 
Pisher, or Pekan, i. 372 
Pish, Star, v. 229 
Pitchet, or Polecat, i. 373 
Plounders, iv. 143 
Plea, V. 25 
Plea, Water, v. 38 
Flamingo, iv. 3 
riower, in Botany, v. 299 
riuke, iv. 143 
riusher, or little Butcher Bird, 

iii. 131 
Ply, Common Boat, v. 79 
Ply, Great Lantern, v. 75 
riy. Ichneumon, v. 158 
ply. Water, v. 79 
Plycatcher, iii. 365 
riycatchers, American, iii. 

366 
Ply catcher, Arkansas, iii. 376 
flycatcher, Canada, iii. 373 
Plycatcher, Fan tailed, iii. 

Ply catcher. Hooded, iii. 374 
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Flycatcher, Great CSrested, iii. 

Flycatcher, Green Black 

Capt, iii. 374 
Flycatcher, Pewit, iii.. 369 
Flycatcher, Pied, iii. 34 6 
Flycatcher, Red-eyed, iii. 371 
Flycatcher, Say's, iii. 376 
Flycatcher, Small Blue Gray, 

iii. 371 
Flycatcher, Small Green 

Crested, iii. 869 
Flycatcher, Small headed, iii . 

375 
Flycatcher, Solitary, iii. 371 
Flycatcher, Tyrant, iii. 366 
Flycatcher, Warbling, iii. 375 
Flycatcher, White-eyed, iii. 

375 
Flycatcher, Wo<>d Pewee,iii. 

370 
Flycatcher, Yeilbw-throated, 

iii. 372 
Flying Fish, iv. 171 
Flying Fish, iv. 148 
Foliage, in Botany, v, 299 
Formosans, i. 155 
Fossan, ii. 441 
Fossil Remains, i. 37 
Fox, i. 345 

Fox, American, i. 351 
Fox, American Cross, i. 352 
Fox, Arctic, i. 349 
Fox, Black or Silver, i. 353 
Fox, Gray, i. 352 
Fox, Kit, i. 353 
Fox, Sooty, i. 350 
Fourmillier ii, 142 
Francolin, iii. 198 
Frog, iv. 243 
Frog, Edible, iv. 246 
Frog, Tree, iv 247 
Fruit, in Botany, v. 299 
Fulmar, iv. 15 
Gadfly, V. 290 
Gadfly, Horse, v. 221 
Gadfly, HumaB,v. 222 



978 iirvsz. 



Gadfly, Ox, ▼. 231 
Gadflj, Rein Deer, v. 222 
Gadfly, Sheep, v. 222 
Gallinaceous order, iii. 152 
G^all Insects, v. 204 
Galley Fish, iv. 114 
Gallinule, iii. 497 
Gallinule, Purple, iii. 499 
Gallinule, Spotted, iii. 498 
Gnu, iii. 366 
Gannett, iy. 56 
Gar Fish, iv. i69 
Gassesyi. 311 
Gazelle, ii. 343 
Gems-Bock, or Pasan. ii. 363 
Genet, ii. 130 
Geoffraphv, i. 14 
Geological arrangements, i. 25 
Gerenda, iv. 312 
Giants, i. 191 
Gibbon, ii. 518 
Gilt Head, iv. 146 
Gilt Head, Red, iv. 147 
Gilt Head, Streaked, iv. 174 
Gilt Head, Toothed, iv. 147 
Giraffe, ii. 399 
Globe, Voyage around the, i. 

Glow Worm, v. 210 

Glutton, ii. 460 

Gnat, V. 216 

Goat, i. 250 

Goat, India, ii. 561 

Ooat, Juda, ii. 561 

Ooat Sucker, American, iii. 

422 
Goat Sucker, Grand, iii. 422 
Goat Sucker, or Fern Owl, 

iii. 421 
Goby, iv. 138 
Godwit, iii. 469 
Godwit, Great Marbled, iii. 

472 
Godwit, Red iii. 469 
Godwit, Toll Tale or Snipe, 

iii. 472 
Golden, Eye, iv. 37 



Goldfinch, iii. 351 
Gold Fish, iv. 191 
Groose, iv. 30 
Gooseander, iv. 23 
Grooseander, White-Headed, 

iv.24 
Goose, Bean, iv. 32 
Goose, Brent, iv. 33 
Goose, Canada, iv. 33 , 

Goose, Gray Lag, iv. 30 
Goose, Solan, iv. 56 
Goose, Tame, iv. 31 
Goose, Wild, iv. 30 
Gopher,' or Camas Rat, i. 

398 
Goshawk, iii. Ill 
Grakle, iii. 298 
Grakle, Boat-tailed, iii. 298 
Grakle, Paradise, iii. 298 
Grakle, Purple, iii. 300 
Grakle, Rusty, iii. 299 
Grampus, iv. 83 
Grasshopper, v. 58 
Grayling, iv. 165 
Great Seal, ii. 477 
Greenfinch^ iii. 341 
Greenland Lemming, ii. 468 
Green Shank, iii. 469 
Grosbeaks, iii. 335 
Grosbeak, American, iii. 336 
Grosbeak, Cardinal, iii. 337 
Grosbeak, Pine, iii. 336 
Grosbeak, Pine, iii. 335 
Grosbeak, Red-breasted, iii 

338 
Grosbeak, various kinds, iii 

341 
Grottoes, i. 108 
Grouse, iii. 170 
Grouse, American, iii. 175 
Grouse, Black, or Black Cock, 

iii. 172 
Grouse, Hazel, iii. 174 
Grouse, Pinnated, iii. 178 
Grouse, Red or Moore Cock 

iii. 174 
Grouse, Raffed, iii. 175 
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Grouse, Rock, or Ptarmagan, 

ui. 174 
Grouse, Sharp-tailed, iii. 179 
GrTouse, Spotted, iii. 181 
Grouse, Wood, or Cock of the 

Woods, iii. 171 
Guan, iii. 194 
Gadgreon, iv. 183 
Guillemot, iv. 9 
Guillemot, Black, iv. 10 
Guillemot, Foolish, iv. 9 
Guillemot, Lesser, iv. 10 
Guillemot, Marbled, iv. 10 
Guinea Hen, or Pintado, iii. 

169 
Guinea Pig, or Restless Ca- 

vy, i. 406 
Gull, iv. 17 
Gull, Arctic, iv. 19 
Gull, Black-backed, iv. 18 
Gull, Black Cap, iv. 20 
Gull, Black and White, iv. 

18 
Gull, Brown-headed, iv. 20 
Gull, Burgomaster, iv. 19 
Gull, Common, iv. 19 
Gull, Glaucous, iv. 19 
Gull, Gnat, iv. 20 
Gull, Herring, iv. 19 
Gull, Kittiwake, iv. 19 
Gull, Laughing, iv. 20 
Gull, Pewit, iv. 20 
Gull, Red-legged, iv. 20 
Gull, Silvery, IV. 19 
Oull, Skua, iv. 18 
Gull, Tarrack, i^. 19 
Oull, Wagel, iv. 19 
Gull, Winter, iv. 20 
Gurnard Genus, iv. 155 
Gurnard, Gray, iv. 156 
Gurnard Piper, iv. 156 
Gurnard, Red, iv. 156 
Gurnard, Sapphirine, iv. 156 
Gurnard, Streaked, iv. 156 
Gwiniad, iv. 166 
Gymnotus, iv. 136 
Haddock, iv. 134 



Halibut, iv. 143 
Hamster Rat, ii. 429 
Hare, i. 316 
Hare, Alpine, i. 323 
Hare, American, i. 324 
Hare Anecdotes of three be- 
longing to Cowper, i. 319 
Hare, Calling, i. 324 
Hare, Little Chief, i. 326 
Hare, Ogotona, i. 3^ 
Hare, bill pied, iii. 286 
Hare, Polar, i. 827 
Hare, Prairie, i. 327 
Harp Seal, ii. 477 
Hammer, i. 281 
Hart-Beest, ii. 364 
Hawfinch, iii. 335 
HawKs, American, iii. 114 
Hawk, ash-colored, iii. 121 
Hawk, Black, iii. 119 
Hawk, Blue, or Hen Harrier, 

iii. 127 
Hawk, Broad-winced, iii. 119 
Hawk, Cooper's, iii. 127 
Hawk, Great-footed or Duck, 

iii. 123 
Hawk kind, iii. 119 
Hawk, Marsh, iii. 120 
Hawk, Pigeon, iii. 125 
Hawk, Red-shouldered, iii. 121 
Hawk, Red-tailed, iii. 120 
Hawk, Sharp shinned, iii. 122 
Hawk, Slate-coloured, iii. 121 
Hawk, Swallow-tailed, iii. 122 
Hawk, White Tailed, iii. 128 
Hearing, Sense of, i. 141 
Hearing, Sense of. Case of a 
young man at Chartres, i. 144 
Heat, I. 2 

Heath Hen, iii. 178 
Hedge Hog, i. 412 
Heron, iii. 438 
Herons, American, iii. 442 
Heron, Blue, iii. 443 
Heron, Common, iii. 442 
Heron, Great, iii. 442 
Heron, Great Egret, iii. 442 
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Heron, Green, iii. 444 

Heron, Little White, iii. 443 

Heron, Louisiana, iii. 445 

Heron, Night or Qua Bird, 
iii. 444 

Heron, Wattled, iii. 460 

Heron, White, iii. 442 

Heron, Yellow Crowned, iii. 
445 

Herring, iv. 171 

Hippocampus, iv. 114 

Hip[K)potamus, ii. 299 

Hobby, iii. 102 

Hoccu or Curassow, iii. 192 

Hog, Guinea, li. 556 

Hog, Mexican, ii. 132 

HoTocentcrs, iv. 152 

Holocenter, Lanceolated, iv. ] 52 

Hooded Seal, ii. 480 

Hoopoe, iii. 243 

Hornbill, iii. 286 

Hornbill, Helruet, iii. 286 

Hornbill, Rhinoceros, iii. 286 

Horse, i. 201 

Hottentot, i. 163 

Hornet, v. 155 

Hudson's Bay Lemming, ii. 468 

Human Life, its extent, i. 123 

Human Species, apparent va- 
rieties in, i. 148 

Human Species, varieties in, 
i. 171 

Human Species, varieties in, 
accidental, i. 178 

Humming Bird, iii. 306 

Humming Bird, Garnet-throat- 
ed, iii. 307 

Humming Bird, Gold-throated, 
iii. 307 

JIumming Bird, Ruby-crested, 
iii. 307 

Humming Bird of the United 
States, iii. 309 

Hurricanes, i. 77 

Huso, iv. 109 

Hyena, Spotted, ii. 119 

Hyena, Striped, ii. 117 



Ibex, ii. 332 

Ibis, iii. 462 

Ibis, Bay, iii. 462 

Ibis, Black-faced, iii. 463 

Ibis, Egyptian, iii. 462 

Ibis, Scarlet, iii. 464 

Ibis, White, iii. .465 

Ibis, Wood, iii. 464 

Ichneumon, ii. 437 

Ichneumon, Gray, ii. 439 

Ideas, i. 124 

Iguana, iv. 278 

Imaginary Barnacle, iv. 239 

Iraber, iv. 11 

India, Cavern in, i. 49 

Indian Ox, ii. 274 

Indigo Bird, iii. 356 

Infant, i. 115 

Inflorescence, in Botany, v. 299 

Insect, Gall, v. 214 

Insects in general, v. 1 

Insects of the third order, v. 65 

Insects of the fourth onler, t. 
109 

Inseets of the second order, t. 
50 

Insects without wings, v. 11 

Isatis, ii. 460 

Isinglass Fish, iv. 109 

Islands, formation of new, i. 105 

Jabiru, Asiatic, iii. 500 

Jabiru, or Mycteria, iiL 499 

Jacamar, iii. 305 

Jacana, iii. 502 

Jacana, Faithful, curious par- 
ticulars of, iii. 502 

Jackal, ii. 456 

Jackdaw, iii. 229 

Jaguar, ii. 90 

Japanese, i. 153 

Javelin Bat, ii. 450 

Jay, iii. 236 

Jay, Blue, iii. 237 

Jay, Blue, anecdotes o^ v. S3S 

Jay, Brown, iii. 237 

Jay, Canada, iii. 240 

Jay, Chinese, iii 237 
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hj, Florida, iii. 241 

Fay, Peruvian, iii. 237 

ky, Siberian, iii. 237 

Fay, Steller's, iii. 241 

Fay, YeUow-bellied, iii 237 

Ferboa, ii. 435 

Eanguroo, ii. 561 

[Canguroo Rat, ii. 563 

SCanguroo, Silver-iiaired, ii. 563 

Vermes, v. 212 

Xiestril, iii. 102 

Ongbird, iii. 366 

kingfisher, iii. 244 

Slingfisher, Belted, iii. 246 

Kite, iii. 107 

ECite, Mississippi, iii. 126 

Baiot, iii. 478 

Kokoon, ii. 369 

Lanner, iii. 102 

Lakes, i. 62 

Lammergeyer, or Bearded Grif- 
fin, iii. ^ 

Lamprey, iv. 104 

Land, mutations of into sea, i. 
113 

Land Winds^ i. 72 

Lantern Fish, iv. 146 

Lapland Marmot, ii. 463 

Laplanders, i. 149 

Lapwing, or Peewit, iii. 475 

Large Water Dog, i. 286 

Larks, American, iii. 378 

Lark, Black, iii. 376 

Lark, Brown, iii. 379 

Lark, Calendre, iii. 376 

Lark, Field, iii. 377 

Lark Genus, iii. 376 

Lark, Great-crested, iii. 376 

Lark, Gras8hopi)er, iii. 378 

Lark, Meadow, iii. 378 

Lark, Red, iii. 377 

Lark, Shore, iii. 380 

Lark, Small-crested, iii. 377 

Lark, White-winged, iiL 397 

Launce, iv. 129 

Licach, Horse, v. 45 

Leaf, Walking, v. 223 



Leech, v. 45 

Leech, Broad-tailed, v. 46 

Leech, Large Brown, v. 46 

Leech, Snail, v. 45 

Lemming Backs, ii. 467 

Lemming Rat, ii. 463 

Lemur, ii. 443 

Lemur, Black-fronted, ii. 445 

Leopard, ii. 95 

Libellula, or Dragon Fly, v. 50 

Light, i. 3 

Linnet, iii. 361 

Linnet, Mountain, iii. 363 

Linnet, Red-headed, iii. 363 

Lion, ii. 47 

Lion, Bengal, ii. 56 

Lion, Cape, ii. 59 

Lioness and Cubs, ii. 57 

Lisken, Arkansas, iii. 360 

Lizards, iv. 253 

Lizard, Brown, iv. 254 

Lizard, Green, iv. 281 

Lizard, Scaly, iv. 254 

Lizard, Warty, iv. 254 

Llama, ii. 409 

Lloyd, Mr., account of his ca- 

ploring Elden Hole in Derbj^ 

shire, i. 45 
Loando, ii. 531 
Loach, iv. 158 
Loach, Four-eyed, iv. 158 
Lobster, iv. 199 
Lobster, Spring, iv. 204 
Locust, v. 53 
Locust, Great West Indian, ir, 

68 
Long Armed Ape, ii. 518 
Loon, iv. 10 
Loris, Bengal, ii. 446 
Louse, V. 26 

Louse, Leaf or Plant, v. 29 
Louse, Common Wood, v. 37 
Lumpsucker, iv. 113 
Lump Fish, iv. 113 
Lynx, ii. 111. 
Lynx, Banded, ii. 115 
Lynx, Bay, ii- 114 
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Lynx, Canada, ii. 113 

Lythophytes, v. 341 

Macaw, Blue and Yellow, iiL . 
292 

Macaw, Deep Blue, iii. 291 

Mackerel, iv. 154 

Mackerel, Genus, iv. 153 

Mackerel, Horse, iv. 155. 

Macaque, ii. 533 

Maelstroem of Norway, i. 81 

Magot, ii. 520 

Magpie, iii. 233 

Maimon, ii. 525 

Maki, ii. 441 

Mallard, iv. 38 

Malbrouck, ii. 534 

Man, his Nature, i. 114 

Manakin iii. 432 

Manakin, Golden-headed, iii. 
432 

Manati, ii. 488. 

Man of War Bird, iv. 53 

Mandrill, ii. 526 

Mangabev, ii. 536 

Mams, Snort-tailed, ii. T50 

Manis, Long-tailed, ii. 150 

Manks Pufiin, iv. 15 

Manul, ii. 110 

Margay, ii. 455 

Marmose, ii. 168 

Marmot, i. 414 

Marmot, Beechey's, i. 421 

Marmot, Douglas's, i. 422 

Marmot, Franklin's, i. 420 

Marmot, Hoary, or Whistler, 
i.421 

Marmot, Hood's, i. 420 

Marmot, Maryland, or Wood- 
chuck, i. 418 

Marmot, Parrjr's, i. 420 

Marmot, Prairie, or Wish ton- 
wish, i. 419 

Marmot, Quebec, i. 419 
Marmot, Richardson's, i. 240 
Marmot, Say's, i. 422 
Marmot, Short-tailed, i. 421 
Martin, iii. 413 
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Martin, i. 370 
Martin, Sand, iii. 413 
Martin, Pine, or Pine Weasel 

i.371 
Martin, Purple, iii. 419 
Maryland, Yellow-throat, 

395 - 
Mastiff, i. 229 

Materials of the Globe, i. 17 
Mediterranean Seas, i. 61 
Merganser, Minute, iv. 25 
Merganser, Genus, iv. 23 
Merganser, Hooded, iv. 25 
Merhn, iii. 104 
Metals, i. 10 
Mines, i. 11 
Mines of Idria, i. 11 
Mink, i. 369 

Miller's Thumb, iv. 139 
Minnow, iv. 190 
Mocking Bird, iii. 322 
Modena, City of, and corions 

Particulars conceriling, i 

Moguls, i. 155 

Mole, i. 408 

Mole, Shrew, i. 410 

Mole, Star nose, i. 412 

Mole, Golden-coloured, ii. 556 

Momots, iii. 285 

Mona, ii. 536 

Mongoos, White-headed, il 

443 
Monkeys in general, ii. 493 
Monoculus, or Arboiescoit 

Water Flea, v. 38 
Monsoon, i. 71 
Monster, i. 193 
Moose Deer, ii. 321 
Morasses, i. 112 
Morse, ii. 483 
Moths, V. 96 

Moth, Death's Head, y. 101 
Moth, Ellen, v. 99 
Mouflon, ii. 280 
I Mountains, i. 43 
|MoaM,i.392 



hxuef American Field, i. 395 
louse, American Marsh 
Shrew, i. 399 

[ouse, Brazilian, Field, ii. 560 
[ouse, Foster's Shrew, i. 399 
louse. Harvest, i. 395 
louse, Jumping, i. 396 
louse, Labrador Jumping, 
i. 396 

fouse, Lion?>taiIed Field, i. 
393 

ouse, Meadow and yarie- 
ties, i. 397 
[ouse. Shrew,!. 398 
[ouse. Small Shrew, i. 399 
[ouse, Short-tailed Field, i. 
394 

louse. Short-tailed Shrew, i. 
339 

[ouse, and varieties, i. 399 
louse, Water Shrew, i. 400 
Inllet, iv. 171 
fuscle, iv. 228 
luscovites, i. 159 
[usk, ii. 382 
[usk, Brazilian, ii. 385 
lusk, Guinea, ii. 384 
[usk, India, ii. 384 
[usk, Java, ii. 386 
[usk, Meminna, ii. 385 
lusk Ox, ii. 270 
[usk Pygmeus ii. 384, 
insk Rat, ii. 37 
lusk, Thibet, ii. 384 
lusquash ii. 37 
lycteria, or Jabiru, iii. 499 
^apu Musk Deer, ii. 386. 
(ature, and Properties of 
lakes, i. 62 
farwal, iv. 78 
(azarene, Iii. 36 
Negroes, i. 1^ 
Negroes, White and Pied, i. 

Vinekiller. iiL 12d 

!7ile,i.58 

l9ightbawk,iiL422 



Nightingale, iii. 382 
Noddy, IV. 13 
Nutcracker, iii. 242 
Nuthatch, iii. 274 
Nuthatch, Anecdote of, iii. 

275 
Nuthatch, White-breasted 

black capt, v. 278 
Nuthatch Red-bellied black 

capt, iii. 279 
Nyl-Ghau, ii. 379 
Ocean, i. 60 
Ocelot, ii. 452 
Old Wife, iv. 149 
Ondatra, ii. 37 
Opah, iv. 142 
Opossum, ii. 158 
Opossum, Flying, ii. 169 
Opossum, Mexican, ii. 168 
Opossum, Merine, ii. 168 
Orang Outang, ii. 498 
Oriole, iii. 270 
Oriole, Baltimore, iii. 272 
Oriole, Icteric, iii. 272 
Oriole, Orchard, iii. 274 
Oriole Weaver, iii. 272 
Ortolan, iii. 343 

Osprey, iii. 64 

Ostrich, iii. 19 

Otter, i. 363 

Otter, Canada, i. 368 

Otter, Sea, i. 369. 

Ouzel, Brook or Water, or 
Water Rail, iii. 491 

Ouzel, or European Black- 
bird, iii. 320 

Ouzel, Ring, iii. 321 

Ouzel, Rose Colored, iii. 321 

Ouzel, Water, iii. 321 

Owl, iii. 134 

Owls, amusing particulars con- 
cerning, iii. 148 

Owl, Barred, iii. 144 

Owl, Brown, iii. 141 

Owl, Burrowing, iii. 147 

Owl, Great-eared, Horned or 
Eagle, iii. 136 
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Owl, Great Horned, iii. 142 

Owl, Hawk, iii. 144 

Owl, Little, iii. 147 

Owl, Long-eared, iii. 137, 143 

Owly Mottled, iii. 145 

Owl, Red, or Little Screech, 

iii. 145 
Owl, Short-eared, iii. 137,145 
Owl, Siberian-eared, iii. 141 
Owl, Snowy, iii. 138 
Owl» Spectacled, iii. 141 
Owl, White, or Barn, iii. 134 
Owl, White, or Sereech, iii. 

138 
Owl, Various other kinds, iii. 

138 
Oyster, iv. 228 
Oyster Catcher, iii. 488 
Paca, ii. 157 
Pangolin, ii.''150 
Panther, ii. 98 
Paradise, Bird of, iii. 302 
Paradoxurus, ii. 130 
Paradoxurus, Fhrehenaile, ii. 

131 
Parrot, iii. 286 
Parrot, Carolina, iii. 293 
Parrot Fish, jiv. 156 
Parrot, Horned, iii. 290 
Parroquet, iii. 295 
Partridge, iii. 196 
Partridge, Bare-necked, iii. 198 
Partridge, or Pheasant, ui. 175 
Partridge, or Quail of America, 

iii. 201 
Partridge, White, or Ptamagan, 

iii. 174 
Passerine or Sparrow order, iii 

311 
Passions, i. 121 
Pasan, ii. 363 
Patas, ii. 534 
Pawin, iv. 211 
Peacock, iii. 181 
Peafowl, Javanese, iii. 184 
Pearl, iv. 146 
Peccaiy, ii. 132 
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Peewit, or Lapwing, iii 4)5 
Pekan, or Fisher, i. 372 
Pelican, iv. 49 
Pelican, Frigate, iv. 49 
Pelican, Great White, of Afiifll 

iv. 49 
PeKcan, Rough-billed, iv. 5$ 
Penguins, Crested, iv. 62 
Penguin Genus, iv. 61 
Penguin, Magellanic, iv. 62 ^ 
Penguin, Patagonian, iv. 62 
Perch, iv. 150 
Perch, Sea, iv. 152 
Perouasca, ii. 555 
Persians, i. 157 
Petrels, iv. 14 
Petrel, Giant, iv. 17 
Petrel, Stormy, iv. 16 
Phalanger, ii. 428 
Phalarope, iii. 503 
Phalarope, Gray, iii. 503 
Phalarope, Red, iii. 503 
Phatagin, ii. 150 
Pheasant, iii. 186 
Pheasant, Argas, iii. 188 
Pheasant, Bastard, iii. 188 
Pheasant, Golden, iii. 191 
Pheasant, Impeyan, iii 189 
Pheasant, or Partridge, iii. IT^^ 
Pheasant, Ring-necked, iiL 19 
Pheasant, Superb, iii. 188 
Phenomenen, Curious, L 19 
Philander of Surinam, il 5S> 
Pholades, iv. 240 
Pie order. Birds o^ iii. 223 
Pig-faced Baboon, ii. 528 
Pigeon, Band-tailed, iii. 290 
Pigeon, Carolina, or Turtle Do* 

of America, iii. 219 
Pigeon, or Dove^ iii. 208 
Pigeon, Tame, iii. 204 ^ 
Pigeon, WUd, of Amtaicii* 

Pigeon, Wild, of AmeiiOi .• 
rious partlcolais eonoo^ 



Porbeagle, iv. 98 
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Wgeon, White-crowned, iil 221 

Rig-tailed Baboon, ii. 525 

P5e, iv. 167 

Kke, Gur, iv. 169 

fike, Saury, iv. 170 

Richard, iv. 172 

Kot Fish, iv. 94 

Pintado, or Guinea Hen, Hi. 169 

Pintail, iv. 38 

Kpe Fish, iv. 114 

Pivot, iv. 234 

Plaise, iv. 143 

Plants, Anatomy and Physiolo- 
gy, v. 253 

Platypus, Duck-billed, ii. 568 

Plover, uL 483 * 

Plovers, American, iii. 486 

Plover, Black-bellied, iii. 486 

Plover, Golden or Green, iiu 
483 

Pluto, Gulf of, so called, i. 49 

Plover, Kildeer, iii. 487 

Plover, Long-legg^ed, iii. 483 

Plover, Ringed, iii. 486 

Plover, Wilson's, iii. 488 

Plover, Ruddy, iii. 488 •• 

Pochard, iv. 38 

Pointer, Spanish, i. 282 

Poffge,v iv. 139 

Polecat, or Fitchet, i. 373 

Pollock, iv. 135 

Polypus, V. 233 

?ongo, ii. 511 

Poor, iv. 135 

Porcupine, ii. 391 

Porcupine, Brazilian, ii. 395 

Porcupine, Canada, ii. 396 

Porcupine Man, i. 182 

Porcupine, Sea, iv. Ill 

Porpesse, iv. 86 

Pouch, ii. 555 

Poultry order, iii. 152 

rout, Whiting, iv. 134 

Pratincole, iii. 491 

Pratincole, Austrian, iii. 491 

Precipices, i. 44 

Promerops, iii. 244 
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Frobabilities of duration of life, 

Table of, i. 123 
Ptarmagan, or White Partridge, 

iii. 174 
Puffin, iv. 7 
Puma, ii. 74 

Purre, or Stint, iii. 479, 482 
Glua Bird, or Night Heron, iii 

444 
Ctuadrupeds in general, i. 198 
auagga, ii. 298 
auail, iii. 198 
Cluail, Californian, iii. 199 
Cluail, or Partridge of America. 

iii. 201 ^ 

Rabbit, i. 328 
Rabbit, Anecdote respectinjr, i. 

330 * 

RacQon, ii. 40 
Rail, iii. 491 
Rail, American, iii. 493 
Rail-water, or Brook, or Wa- 
ter Ouzel, iii. 491 
Rail, Common, iii. 493 
Rail, Virginian, iii. 495 
Rail, Clapper, iii. 495 
Rat, i, 387 
Rat, Brown, i. 389 
Rat, Camas, or Gopher, i 

398 - ^ ' 

Rat, Cotton, i. 395 

Rat, Kanguroo, ii. 563 

Rat, Pouched, and varieties, i. 

2&7 
Rat, Water, i. 391 
Rat, White Water, ii. 556 
Rat, Wood, i. 397 , 

Rattlesnake, iv. 302 
Raven, iii. 222 
Raven, Pied, iii. 231 
Ray, iv. 98 
Ray, Rough, iv. 99 
Ray, Sharp-nosed, iv. 99 
Ray, Sting, iv. 99 
Razorbill, iv. 7 
Razor Shell, iv. 233 
Red Breast, iii. 385 
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Red Lemur, ii. 449 
Red Pall, Lesser, ui. 357 
Red Shank, iu. 469 
RedHBtart, iii. 387 
Red-start, American, iii. 373 
Red-wing, iii. 318 
Reed-Sparrow, iii. 342 
Regularity in the formation of 

Mountains, i. 49 
Rein Deer, ii. 307 
Remarkable Phenomena, i. 41 
Remora, iv. 138 
Repulsion, i. 1 
Rhea, or Touyou, iii. 25 
Rhinoceros, ii. 214 

Rib, iv. 135 

Rivers, i. 56 

Roach, iv. 185 

Robin, iii. 328 

Rock, i. 23 

Rock Fish, iv. 138 

Rocky Mountain Goat, ii. 342 

Rocky Mountain Sheep, ii. 284 

Roebuck, i. 315 

Roller, iii. 242 

Roller, Chinese, &c. iii. 243 

pbook, iii. 227 

Root in Botany, >v. 299-303 

Round-tailed Manati, ii. 490 

Rousette, ii. 137 

Rud, iv. 185 

Ruff, iii. 477 

Ruffe, iv. 150 

Sable, i. 372 

Sacre, iii. 102 

Saiga, ii. 341 

Salamander, iv. 254 

Salamander, iv. 276 

Salmon, iv. 160 

Saltness of the Sea, i. 60 

Saltness of different Seas, i. 61 

Samlet, iv. 162 

Sanderling, iiL 485 

Sandpiper, iii. 479 

Sandpipers, American, iii. 480 

Sandpiper, Ash-colored, iii. 482 

Sandpiper, Bartram's, iii. 475^ 
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Sandjnper G^enns, iii. 475 
Sandpiper, Little, iii. 482 
Sandpiper, Red-backed, iii. M 
Sandpiper, Red-breasted, vL 

Sandpiper, Semipalmated, li*^ 

Sandpiper, Solitary, iiL 480 

Sandpiper, Spotted, iii. 481 

Saw Fish, iv. 98 

Scad, iv. 155 

ScaUop, iv. 233 

Scolopendra, or GaBywoann, ▼• 

44 
Scops, iii. 137 
Scorpcena, Plying, iv. 140 
Scorpion, v. 39 
Scorpion, Water, v. 80 
Screamer, or Anhixna, iii. 500 
Sea Ape, Manati, ii. 491 
Sea Cock, iv. 196 
Sea Cow, ii. 483 
Sea Scorpion, iv. 139 
Sea Owl, iv. 113 
Sea Devil, iv. 104 
Sea Bagle, iv. 104 
Sea Horse, iv. 197 
Sea Lion, ii. 480 
Sea Needle, iv. 169 
Sea Snail, iv. 113 

Sea Unicorn, iv. 78 

Sea Urchin, iv. 236 

Seal, ii. 469 

Secretary, iii. 92 

Secretary, Vulture, account flf 
combat with a Serpent, iiL 91 

Senses, i. 124 

Senses, Anecdotes illustrative of 
this subject, i. 125-127 

Serpent, Esculapian, iv. 311 

Serpents, Prince of, iv. 311 

Serpent, Surinam, iv. 311 

Serpents, Venomous, iv. 293^ 

Serpents without Yenom, v* 
305 

Serval, ii. 451 

Setter, English, i. 284 
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Shad, iv. 178 
Shag, iv. 56 
rfihark, iv. 89 
idhark, Anfiel, iv. 97 
Shark, Basking, iv. 96 
Shark, Blue, iv. 96 
Shark, Hammer-headed, iv. 96 
Shark, Long-taUed, iv. 96 
Shark, White, iv. 89 
SheathbiU, iii. 502 
Shear-water, iv. 15 
Shaep, i. 244 

Sheep, Four-homed, ii. 289 
Sheldrake, iv. 38 
Shell Fish, Bivalve, iv. 228 
Shell Fish, Multivalve, iv. 237 
Shell Fish, Turbinated, iv. 222 
Shield Bearer, ii. 156 
Shoveller, iv. 38 
Shrike, great American, or 

Butcher-bird, iii. 132 
Shrike, or Butcher-bird, iii. 128 
Shrike, or Butcher-bird, great 

Cinerous, iii. 129 
Shrike, Losger-head, iii. 133 
Shrike, Msdabar, iii. 131 
Shrimp, iv. 211 
Siamang, ii. 519 
Siamese Youths, i. 195 
Silkworm, v. 103 
Silkworm, its Chanees, v. 108 
Silkworm, Mode of rearing; v. 

104 
Silure, Homed, iv. 193 
SUver Fish, iv. 192 
Siren, iv. 282 

Siskin, or Aberdayine, iii. 361 
Siya-gush, ii. 115 
Skate, iv. 98 
Skimmer, iv. 60 
Skunk, i. 374 
Skylark, iii. 376 
Sloth, ii. 417 
Slow Lemur, iL 446 
Smelling, Sense o( i. 148 
Smelt, iv. 166 
Smew, iv. 23 
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Smooth Hound, iv. 96 
Snail, Grarden, iv. 222 
Snake, Annulated, iv. 301 
Snake, Black, iv. 306 
Snake, Black, of the United 

States, iv. 307 
Snake, Blind, iv. 309 
Snake, Ring, iv. 306 
Snake, Striped, iv. 308 
Snake, Wlup, iv. 304 
Snipe, iii. 470 
Snipe, American, iii. 472 
Snipe Genus, iii. 467 
Snipe, Jack, iii. 471 
Snipe, Red-breasted, iii. 473 
Snipe, Semipahuated or Willet, 

m.473 
Snipe, Yellow Shank, iii. 472 
Snow Bird, iii. 354 
Sole, iv. 145 
Sole, Smooth, iv. 146 
Solitary, iii. 36 
Song Sparrow, iii. 353 
Souslik, ii. 555 
Souslik, American, i. 421 
Spaniel, i. 283 
Spaniel, Water, i. 284 
Sparrow, iii. 350 
Sparrowhawk, American, er 

Little Falcon, iii. 117 
Sparrow, Chippinj^, iii. 353 
Sparrow, Field, ih. 354 
Sparrow, Fox-coloured, iii 359 
Sparrow-hawk, iii. 112 
Sparrow, Hedge, iii. 391 
Sparrow, or Passerine order, iii. 

311 
Sparrow, Reed, iii. 342 
Sparrow, Swamp, iiL 358 
Sparrow, Tree, iii. 354 
Sparrow, White-throated, iii. 

359 
Sparrow, Yellow-winged, iii. 

360 
Spectres, i. 133 
Sphinx Carolina, 101 
Spider, v. 13 
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Spider, Great American, ▼. 24 
Spider, Barbary, v. 34 
Spider, Field, v. 13 
Spider, Garden, v. 13 
Spider, House, v. 13' 
Spider, Martinico, v. 13 
Spider, Wandering, v. 13 
Spider, Water, v. 21 
Sponges, V. 241 
Spoonbill, iii. 434 
Spoonbiti, Dwarf, iii. 436 
Spoonbill, Roseate, iii. 435 
Spoonbill, White, iii. 436 
Sprat, iv. 176 
Springer, i. 285 
Springer, ii. 357 
Squin el, i. £8 
Squirrel, i. 378 
Squirrels of America, i. 381 
Squirrel of Barbary, or Swit- 
zerland, i. 381 
Squirrel, Black, i. 382 
Squirrel, Cap, i. 382 
Squirrel, Columbian Fine, i. 

383 
Squirrel, Common Flying, i. 

385 
Squirrel, Common Gray, i 383 
Squirrel, Fat or Dormouse, i. 

403 
Squirrel, Four line, i. 383 
Squirrel, Fox, i. 381 
Squirrel, Garden, or Greater 

Dormouse, i. 405 
Squirrel, Gray, of Europe, i. 

381 
Squirrel, Great-tailed, L 383 
Squirrel, Ground ,or Striped, L 

384 
Squirrel, Line-tailed, i. 383 
Squirrel, Long-tailed, i. 381 
Squirrel, Palm, i. 380 
Squirrel, Red-bellied, i. 384 
Squirrel, Rocky Mountain, i. 

386 
Squirrel, Severn River, i. 386 
Stag, or Red Deer, i. 303 



Star Fish, v. 229 
Star Ga^r, v. 137 
Stare, or Starling, iii. 311 
Stariing, Red-winged, of AhmI- 

ca, iu. 313 
Stem in Botany, v. 299-306 
Stickle-back, iv. 153 
Stint, or Purre, iii. 479 
Stoat, or Ermine, i. 377 
Stonechatter, iii 393 
Stork, iii. 453 
Stork, Marabou, iii. 455 
Strepsiceris, ii. 287 
Structure of the Human Body, 

i. Ill 
Sturgeon, iv. 106 
Sturgeon, Caviar, iv. 107 
Sturgeon, Common, iv. 107 
Sucking Fish, iv. 138 
Subterraneous Rivers, L GO 
Summer Red-bird, iii. 431 
Sun Fish, iv. Ill 
Superb Menura, iii. 195 
Swallows, American, iii. 415 
Swallow, Bank, iii. 417 
Swallow, Bam, iiL 415 
Swallow, Chimney, iiL 418 
Swallow, Fulvous, or Cli£(iL 

450 
Swallow, Green, Blue or Wliil^ 

bellied, iii. 417 
Swallow kind, iii 410 
Swan, iv. 26 
Swan, Black, iv. 29 
Swan, Whistling, iv. 29 
Swan, Wild, iv. 28 
Swift, iii. 412 
Swine, i. 253 
^word Fish, iv. 130 
Dword Fish, Broad-finned, hr. 

131 
Surikat, ii. 426 
Surmullet, iv. 155 
Sylph, Burying, y. 207 
Svstems of Mountaina, i. 51-51 
"nunandua, or TamAnoir, E 

143 



" 



INPEX. 



389 



iVinager, iii. 428 

*anager, Louisiana, iii. 431 

''anager, Scarlet, iii. 428 

Tanrec, ii, 398 

!*a.peti, ii. 5G1 

*apir, ii. 291 

'arantula, v. 22 

i'arantula, iy. 283 

^areier, ii. 427 

^artars, i. 151 

!*a8ting, sense of, i. 148 

'awny Lemming, ii. 467 

I'ayra, u. 659 

•eal, iv. 42 

^ejugoacu, iv. 278 

^encn, iv. 183 

'endrac, ii. 308 

*ennites, or White Ants, i. 

171 
'ern, iv. 12 
'ern, Black, iv. 13 
*erii, Great, iv. 12 
^ern. Lesser, iv. 13 
Tern, Marsh, iv. 14 
'em, Short- tailed, iv. 14 
^ern, Striated, iv. 13 
'errier, i. 281 

'estaceous, Fishes iv. 220 
^hornback, iv. 99 
'brush, iii.'3l6 
liTushes, American, iii. 322 
liTUshes, filue, iii. 321 
^hrush Ferruginous, iii. 331 
'hrush, Golden Crowned, iii. 

332 

*hrush. Hermit, iii. 330 
*hrush, Missel, iii. 317 
^brushes, Solitary, iii. 3*21. 
'brush Song, or '1 hrustle, iii. ^ 

316 

thrush, Tawny, iii. 331 
lirush, Water, iii. 333 
"brush, Wood, iii. 329 
'humbfooted Sheliash, iv. 239 
Hger, ii. 78. 
7iger, Black, ii. 94 
Tiger Cat of Africa, ii. 454 



Tiger Cat of America, ii. 115 
Tipula, V. 216 
Titlark, iii. 376 , 
Titmouse, iii. 407 
Titmouse, Black Capt. iii. 

409 
Titmouse, Crested, iii. 409 
1 itmouse, Greater, iii. 408 
Titmouse, Great-headed, iii. 

408 
Titmouse, Various kinds, iii. 

407 
Toad, iv. 247 

Toad Fish, Spotted, iv. 110 
Toad, Surinam, iv. 262 
Tobacco Pipe Fish, iv. 195 
Tockay, iv. 278 
Tody, iii. 3C6 - 
Toucan, iii. 283 
Tope, iv. 98 
Torpedo, iv. 102 
Tortoise, iv. 212 
Tortoise, Land, iv. 213 
Tortoise, Sea, iv. 215 
Touyou, or Rhea, iii. 25 
Trade Winds, i. 71 
Tropic Bird, iv. 63 
Tropic Bird, Common, iv. 65 
Trout, iv. 162 
Trouts, Gallaroo, iv. 164 
Trout, Salmon, iv. 161 
Trout, Sea, iv. 161 
Trout, White, iv. 161 
Trumpet Fish, iv. 194 
Tucan, ii. 560 
Tumble-Dung, v. 205 
Turnstone, iii. 479, 483 
Tunny, iv. 155 
Turbot, iv. 144 
Turkey, iii. 163 
Turkey Buzzard, iii. 86 
Turkey, Guan, iii. 168 
Turkey, Horned, iii. 168 
Turkey, Marail, iii. 168 
Turkey, Occellated, iii. 168 
Turkey, Wild, iii. 145 
Turkey^ Taeou, iii. 168 
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TurkB, i. 159 

Tolai, ii. 553 

Turtle, iv. 215 

Twins, Extraordinary narra- 
tive of, i. 193 

Umber, iv. 165 

Umbre, iii. 502 

Unau, ii. 417. 

Unctuous Sucker, iv. 113 

Univalve, iv.i222 

Uranoscopus, iv. 137 

Ursine Baboon, ii. 530 

Ursine Seal, ii. 478 

Urson, ii. 396 

Vansire, ii. 440 

Viper, Aquatic, iv. 310 

Viper, Common European, 
IV. 294 

Viper, Egyptian, iv. 297 

Viper, Horned, iv. 299 

Viper, Life-consuming, iv. 300 

Viper, Water, iv. 298 

Virginia Deer, ii. 327 

Volcanoes, i. 84 

Vulture, iii. 77 

Vulture, Aquiline, or Egyp- 
tian, iii. 86 

Vulture, Ash-colored, or small 
iii. 86 

Vulture, Black, iii. 89 

Vulture, Carrion, or Turkey 
Buzzard, iii. 86 

Vulture, Golden, iii. 80 

Vulture, Griffon, or Fulvous, 
iii. 83 

Vulture, Hare, iii. 86 

Vultures, Kine of the, iii. 90 

Vulture, Sociable, iii. 95 

Vulture, Various other kinds, 
iii. 99 

Wagteil, iii. 380 

Wagtail, Gray, iii, 380 

Wagtail, White, iii. 380 

Wagteil, Yellow, iii. 380, 382 

Walking Leaf, v. 1^23 

Wallachian Sheep, ii. 287 

Wahrus, ii. 4tt3 



Wanderoo, ii. 53t. 
Wapiti, ii. 325 

Warbler, iu. 383 ■ ; 

Warbler, Autumnal, iii. 396^ 
Warbler, Bay-breasted, HL 

402 
Warbler, Black Bunman, ill 

397 
Warbler, Black Poll, iii. 401 
Warbler, Black-throated, Blo^ 

iii. 404 
Warbler, Black-throaled,Gi«% 

iii. 405 
Warbler, Blue-eyed, YeUo(ir,ii. 

403 
Warbler, Blue Green, iiL M 
Warbler, Blue Mountain, & 

405 
Warbler, Blue-winged, TdtRV 

iii. 403 
Warbler, Blue YeUow BaA, 

iu. 400 
Warbler, Cap May, iii. 40Q 
Warbler, Cerulean, iii. 406 
Warbler, Cheatnut-eided, iii' 

402 
Warbler, Connecticut, iii 40J 
Warbler, Golden-wingei]^ & 

404 
Warbler, Hemlock, iii. 406 
Warbler, Kentucky, iii. 399 
Warbler, Mourning, iii. 408 
Warbler, Nashville, iii. 400 ^ 
Warbler, Orange Crowned, ifr 

406 
Warbler, Palm, iit 406 ^ - 
Warbler, Pine Creeping, i» ' 

397 
Warbler, Pine Swamp, iii. W 
Warbler, Prairie, iu. 399 
Warbler, Prothonotary, iii. 3^8 
Warbler, Tennessee, iu. 399 
Waibler, Worm-eating, iiL 381 
Warbler, TeUow Red Pol],ii 

401 
Warbler, Yellow Rump, » 

405 
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Warbler, Thorn-taUed, iii. 393 

P^arbler, Yellow Throat, iii. 401 

9Vasp, V. 149 

IV asp, Solitary, v. 155 

Water, i. 7 

Waterfowl, Cloven-footed, iii. 
432 

Waterfowl, with Pinnated feet. 
iii. 503 

Waterfowl, Web-footed, iv. 1 

Water Hen, iii. 497 

Water Spouts, L 81 

Water Tipula,v. 79 

VP^attle Bird, iii. 298 

Weasel, i. 376 

Weaeel, Visohi, or Mink, i. 369 

W'edding, Curious, i. 186 

Weever, iv. 132 

PWeevil, Imperial, v. 209 

Whale, iv. 68 

"Whale, Black-headed, Sperma- 
ceti, iv. 83 

Whale, Great Greenland, iv. 
69 

"Whale, Iceland, iv. 68 

Whale, New England, iv. 69 

"Whale, Pike-headed, iv. 69 

"Whale, Round-lipped, iv. 69 

"Whale, Small-eyed, iv. 83 

"Whale, Spermaceti j iv. 80 

"Whale-tailed Morse, ii. 489 

Whale with six humps, iv. 69 

"Wheatear, iii. 391 

Whiff, iv. 146 

"Whinchat, iii. 393 

Whippoorwill, iii. 424 

"Whirlwinds, i. 78 • 

"Whirlwinds, Curiood account 
of one, i. 81 

Whistler, or Hoary Marmot, i. 

421 
White Throat, iii. 393 

Whiting, iv. 135 
Widgeon, iv. 40 
Winds, Regular and Irregular, 

i. 65 
Wild As8, ii. 298 



Wild Boar, i. 259 

Wild Cat, American, ii. 141 

Willet, or Semipalmated Snipe, 
iii. 473 

Wishtonwish, or Prairie Mar- 
mot, i. 419 

Wolf, i. 332 

Wolf, American, i. 341 

Wolf, Black, i. 345 

Wolf, Clouded. Black, i. 338 

Wolf. Dusky, 1. .344 

Wolf Fish, iv. 129 

Wolf, Mexican, ii. 557 

Wolf, Pied, i. 344 

Wolf, Prairie, or Basking, i. 
342 

Wolverine, i. 362 

Wombach, ii. 568 

Wood-chat, iii. 131 

Woodcock, iu. 467, 474 

Woodchuck, or Maryland Mar- 
mot, i. 418 

Woodlark, ui. 376 . 

Woodpecker, iii. 255 

Woodpecker, American varie- 
ties, iii. 263 

Woodpecker, Downy, iii. 265 

Woodpecker, Golden-winged 

Woodpecker, Hairy, iii. 265 
Woodpecker, Ivofy-billed, iii. 

262 
Woodpecker, J^wis', iii. 269 
Woodpecker, Northern, Aree- 

toed, iii. 269 
Woodpecker, Pilated, iii. 263 
Woodpecker, Red-bellied, iii. 

267 
Woodpecker, Red-cockaded, 

Woodpecker, Red-headed, iii. 

257 
Woodpecker, Various kinds, 

iii. 255 
Woodpecker, Yellow-bellied, 

iii. 264 
Worm, Blind, iv. 308 
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Worm% Earth, v. 234 
Worm, I'roth, or Cuckow 

Spit, V. 79 
Worm, GruUy , or Scolopendra, 

V. 44 
Worm, Glow, v. 210 
Worm*, Sea, or Dog, v. 228 
Worm, White Water, v. 228 
Wrasse, iv. 14^ 
Wrassft, Ancient, iv. 149 
Wrasse, fiallan, iv. 150 
Wrasse, Bimaculated, iv. 150 
Wrasse, Cook, iv. 150 
Wi;asse, Gibbous, iv. 150 
Wrasse, Gt>ldsinny, iv. 150 
Wrasse, Scomber ^ iv. 150 
Wrasse, Striped, iv. 150 
Wrasse, Trimaculfited, iv. 150 
Wren, iii. 389 



Wren, Great Carolina, iii. S 
Wren , Golden- crested, iii. 3 
Wren, Golden-crested, iii. 3 
Wren, House, iii. 395 
Wren, Marsh, iii. 282 
Wren, Ruby-crowned, iii. 3 
Wren, Willow, iii. 391 
Wren, Winter, iii. 396 
Wryneck, iii. 231 
Yellow Bird, or Goldfinch,! 

a57 
Yellow Hammer, iii. 342 
Zebra, ii. 293 

Zebra of the Plains, ii. 296 
Zebu, ii. 278 
Zebu, ii. 249 
Zemni, ii. 554 
Zisel, ii. 553 
Zoophites,,v. 3 and 223 
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ERRATIA. 

Vol. 1, page 59, for River Btl Lawrence, read Niagara RWer. 

Vol. 2, pa^e 552, ia the contents of Chap, zxii., the following w 
should be oipitted :— " A View of the Animals peculiar to each contine 

Vol. 3, page 33, 12th line from bottom, for Field Goose, read Wild Qo 
The Engbsh Crow is spoken of in note to page 70, voU 3, as more sc 
ble than the American Crow ; in a part of the edition the word lesm 
erroneously inserted for more. 

Vol. 4, page 197. The description of the Sea Horse is inserted, wi 

had been previously noticed at p%e 114, under the title of Uippocaaii 

. In the contents of Chapter viir^ the following words should have ( 

omitted: " The Artof Angling...Bait8,&c.for Fi8hes...Praiaeof AngUi 
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